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eval wooden doors to Saxon jewellery, and clearly and simply explains key scientific 
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• how information from objects builds into a picture of the ancient society that 
made and used them 

• the commonly used scientific techniques for object analysis 

• how and why object typologies work 

• how cultural and economic factors as well as the material properties influence 
what objects arc made of 

• how simple observation of an object con build its biography. 
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Preface 


Wc understand and identify the present through the objects that we and others uic 
every day. the possessions with which wc surround ourselves. My cir it a functional 
object that gets me from A to B, but it alio identifies the century in which I live and the 
material culture/society to which I belong. Attributes such os the siac. model and 
colour of my car, plus its accessories and contents, demonstrate my personal taste and 
wealth, or Lick of id Objects are a reflection of the society and the individuals who 
make, own and use them; a physical representation of our desires within the lim¬ 
itations impused by technology, economic circumstances and social occepcabdity. 
Objects also indicate the use we make of them. Every scratch and bump on my car tells 
a story of how guod or, more accurately, how bod a driver I am. People in present-day 
society are familiar with cars, die different makes and models, their prices and reputa¬ 
tions. even collision damage, so that when they see my car they can 'read* it. They 
quickly gain an idea about my wealth, status, aspirations and driving ability. 

Ancient objects can similarly say much about the lives of the people of the post. 
However, if we are to 'read' them correctly wc need to gain as much inhumation about 
them as wc can. and wc have to know what that information means; what represents 
luxury and what economy. Gaining this information and understanding it is not 
always a simple matter. Objects arc reluctant witnesses to the past; they have to be 
questioned carefully and closely if they are to provide accurate information. Objects 
are enormous potential sources of information: who made them, when they were 
made, what from, what they meant or symbnlard. what function they performed, 
how they were altered and reused, how they were damaged, why they were discarded 
or buried. They potentially contain evidence about every facet of their creation, use 
and disposaL 

This book aims to demonstrate how atcharologicd and historic objects have been 
and can be investigated. It explores a range of different techniques for analysing 
artefacts, from visual analysis and typological classification to molecular, elemental 
and isotopic composition. It demonstrates, through a number of case studies (Tahle 
0 . 1 ). how the information recovered from objects is built into a picture of the object's 
past. It also shows how these facts arc combined with other tourers of information to 
provide a wider picture of past sooctics. and in particular how they mode and used 
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jcviii Preface 


To aid the recovery And presentation of information this book has been laid out in a 
wno of chapters which are based on pragmatic questions that can usefully be asked of 
objects similar tn those identified by Pearce (1994a: Figure 1H-2) and that cut across 
the arta-soence divide. 

• Form, decoration and dcpsction (What is it and from which pcricid/culturc docs 
it derive?) 

• .Manufacture (How was it made and what was it made of?) 

• Trade in objects and materials (Wheic was it used, where was it made and from 
where did its component materials derive?) 

• Function (How and why was the object used?) 

• Record (Is it genuine? How and what does the object tell us about the past?) 


Previous authors have tended to focus on specific arras of academic study: 


• the anthropology of artefacts (Schiffcr 1987. 1999; Hoddcr 1982; Appadurai 
1986; Dobra 2000). 

• the scientific analysis of matertals (BrothwrU and Pollard 2001; Scott 1991; Ling 
and Middleton 1997). 

• studies of technology (Hodges 1964; Strong and Brown 1976; Blair and Ramsay 

1991), 

• studies of particular periods or cultures (Clarke el aL 1985). 


This hook seeks to focus on the objects themselves, taking the position of the 
archaeologist, curator or conservator confronted with an object and considering the 
different approaches to object study that can be taken, analytical techniques that can 
be used, and the types of evidence that can be obtained. 



Chapter 1 


Investigating objects 

Theories and approaches 


1.1 Definition of objects/artefacts 

Strictly, every pictr of evidence of early human activity should be catrgunxrd at 
an artefact. 

(B*ek 1969: W> 

The word artefact is dertvrd from the Latin terms an or am. meaning stall in 
ironing, and factum meaning deed, alto fazerr meaning to make or do {Piown 1993: 
2). Thus an artefact can be considered to mean any physical entity that is formed by 
human beings; from a nail to the building it it in. The term ‘object’ is also widely used 
to refer to any physical entity created by human beings. It depends on die age. origin 
and academic orientation of the author as to which term is used. For the purpose of 
this book, the terms ‘artefact' and ‘object' are used interchangeably, and whilst refer¬ 
ences are nude to buildings and paintings, the focus is on the types of archaeological 
and histone objects found in museum displays. 

Artefacts arc one of the pnncipol methods by which we communicate and mediate 
with the world around us, Schiffcr (1999) suggesting that the constant use of large 
numbcis of artefacts is the principal difference betwesn human beings and animals; 

... never during a person's lifetime arc they not being intimate with artefacts. 

(Schiffcr 1999: 3) 

Human beings arr sociable animals who air invariably grouped into societies. 
These dure nun-biological aspects such as 'knowledge, belief, art, morals, law. custom 
and many other capabilities and habits' which wr can describe as culture (Tylor l £71. 
in Renfrew and Hahn 1991: 9), the physical remains of which arc referred to as mate¬ 
rial culture. Studying the artefacts of a material culture can inform us about the indi¬ 
viduals and societies that created and used them; however, 

... tlse relationship between material culture and the people who pioducr it is a 
complex one. 


(Hoddci 1991:2) 
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figure f.f MetiXe ind mimir. Mesoomerican mine grinder. (Drawn by Yvonne Beatinell) 


1.2 Objects In the present 

Mudern anthropological studies have provided models for the way in which human 
wxxtin make and use objects. They usually Luanda artefacts as part of economic 
.systems, belief systems (religion), wealth display and social ranking (Embn and Ember 
1996). However, fieldwork tends to provide examples of object production and the 
economic, practical and cultural constraints of object use. A good example is provided 
by the work of Horsfall. Hayden and others in studying the use of grinding stones in 
contemporary Mayan peoples of Central America (Hayden 1987; Horsfall 1987). 

The staple food of the peoples of the Mayan Highlands of Central Amcnca is maize 
Hour, giuund wet on grindstones, present in most houses of traditional communities 
such as the village of San Mateo. The lovrrt grindstone ( meute) is rectangular m dupe, 
often with three small projections or feet at its base (see Figure 1.1). The upper surface 
is inclined between four and forty degrees, though most usually ten to twenty degrees, 
up from the horizontal. Thae is a slight raised nm around the edge of some stones. 
The upper grindstone {rnano) is roughly cylindrical, of slightly larger diameter in the 
centre than at the edges; in many cases the man* is slightly wider than the nictate (see 
Figure 1.1). Many features relating tu the material selection, production and use of 
tlicsc objects could be noted: 

• Though the local geolog)* is limestone, 100 of the 120 grindstones were made of 
vesicular basalt. This imported stone is particularly efficient at grinding mane. 






Investigating objects 3 


live vesicular structure giving an efficient cutting action. It is a hard ruck and so 
does not wear away quicldy. The basalr is preferable to other hard rocks such as 
quartute or conglomerate, because they gradually hreak up. producing gnt in the 
flour. Basalt wears away very dowly as a fine powder, thus no grit in the flour. The 
preference for hard igneous rocks for grindstones is seen throughout Central 
America, with rocks such as andesite, granites and basalts being traded up to 250 
miles from source to point of use. 

• The grindstones cost appturimately 3.6 per cent of the median annual income: 
die came level of investment as a small car in Western European societies. Conse¬ 
quently similar levels of concern over the cost-cfFecitvene&s, working life, etc., 
may be expected. There arc black and white varieties of basalt grindstone: white is 
softer, lasting about 1 5 years; tbe black is harder and longer-lasting, consequently 
it is more expensive. 

• Tbe design of the grinding stone is very practical and highly evolved for its func¬ 
tion. The dure projections, legs on die base of rise metaif, allow it to be used on 
any surface; flat bases or four legs would wobble on all but flat surfaces. The 
angled upper face allows the most efficient grinding action: if flat, it is difficult or 
energy-capping to pull the stone bade from its farthest extent. If it slopes too 
steeply, the user crushes the maize rather than grinding it. The ten- to twenty- 
degree slope is the most efficient. The raised lip at the edge prevents material 
being spilt out of the side. The muno is wider dian the metatr so that people do 
not trap their fingers between the two. 

• Smaller gnndaunes are generally used for herbs or coffee-grinding, though some 
families use the same one for grinding all foods, and some use old maize grinding 
stones for grinding other materials. Larger ones could be used for washing 
clothes, and were often found near water sources. Thus the sue gives some indica¬ 
tion of use. though reuse of old stones and the variations in the type of use lead to 
a natural variability which partially obscures the size/use relationship. 

• Grinding stones were present in all but a couple of houses in die village: those 
households without one were usually ang{c adults who returned to tlseir parents' 
house to eat. 

• It houses had several grinding stones, they either had different uses, or there were 
several women in the household, or stones were being stored. Gnndstones, unless 
stored, were present in the latchrn/Lmng rooms, the working areas of the house. 

• Earlier pie-conquest household grinding stones were often simpler shapes and 
softer rocks. The tripod, inclined rectangular form was more often seen for cere¬ 
monial uses. However, the conquest ht ought the use of iron/steel, which allowed 
stone to be quarried and shaped more easily. Consequently the more efficient 
and effective shape could be made more cheaply and became more widely 
available. 

• The level of use of stone grindstones us San Maters was high, as was the level of use 
of traditional herbs, traditional religious practices and communal activities. In a 
similar vdlagc, Aguacatcnango in Mexico, there was far leu use of stone grind¬ 
stones; metal grinding mills, some electrically driven, were more popular, though 
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they did nut last as long as the stone grindstones. There was little use of tradi¬ 
tional herbs; traditional religions had been forsaken for Christian* principally 
Catholic, beliefs; and there were far fewer communal activities- The stone grind¬ 
stones appear to be part of a larger cultural tradition. A newer senes of cultural 
objects and beliefs has now developed at Aguacatenango: the older material 
culture and traditions remain in San Mateo. 

The form of the grinding stones was primarily derived from function, though a 
histoncal/cultural tradition favouring that design wai evident. Thu led Horsfall 
(1987: 370), to comment: 'Social tradition too seems to have an influence on form 
within the limits allowed by functional and technological constraints.' 

This information was obtained through direct observation of the use of the object, 
its manufacture, the selection of the raw materials and its reuse. It was seen in its context 
— its placr of use. surrounded by associated items as part of a complete cultural assem¬ 
blage. It was passible to talk to the makers and users of the object to discover their 
reasons for making, shaping and using the object as the)’ did. Large numbers of the 
object were available to study, to that 'normal manufacture and use was distinguish¬ 
able from the unusual. Variations in form, material, use. etc., could be correlated with 
subtle cultural and social differences. Many of these types of evidence are not avail¬ 
able when studying objects of the past, where only fragments survive and there are 
no manufacturers or users to reveal the reasons for the object's use, manufacture or 
reuse. 


1.3 Objects of the past 

Ihc simplest objects are natural materials such as animal bones, which bear ibe cuts 
from flint blades used foe removing flesh or skin from the animal. The largest and 
most complex arc buildings such as a cathedral, or machines such as an aircraft carrier. 
Objects form the material culture; the physical remains by which almost all ancient 
societies arc defined, though it u not always an easy matter to identify an objcct. 
Stones with smoothed or worn faces cm be formed in a stream, on the seashore or 
beneath a glacier; however, other examples arc man-made and form some of the 
simplest objects studied by archaeologists. Examples of such stones are hone stones 
used for sharpening metal blades, a number of which were recovered from the 
thirteenth-century medieval castle of Dryslwyn in west Wales* (sec Figuie 1-2). A 
number of factors went into the identification of these particular stones as hone stones 
and not natural fragments of rock. These included: 

• The size and shape to function efficiendy; large enough to be useful for sharp¬ 
ening a blade, small enough and ennvemendy shaped to hold. 

• The matertal of the stone. Soft or glassy* stone would not sharpen a blade, only 
hard vesicular stones such as sandstones arc effective for sharpening. 

• The smoothing or wear which is characteristic of blade sharpening. Microscopic 
traces of metal may be found in the polished surface. 
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figure 12 Hone stones from Dryalwyn Castle, Wales (Dravw by Oliver Jesiop) 
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• Comparison by shape, material, die and wear with hone stones recovered from 
other sites. 

• The context of the object - the location of these stones, in a castle, a site of human 
habitation to which stone had been brought by human agency, not an uninhab¬ 
ited Welsh hilltop of natural weathered stone. 

Scientific examination of potential hone stones through techniques such as thin- 
scction petrology (ice section 3.12) could provide further confirmation through the 
identification of the stone type. This could indicate its efficacy as a hone stone and 
potentially even its ongin and thus the extent of trade. Blaunstem Ragstone, fnr 
example, was deliberately quamed and shaped into hones in Norway and traded 
throughout northern Europe in the medieval period, nnce it was a highly' effective 
stone for metal sharpening. However, it u initial identification, invariably made on 
tlie baus of size, shape, type of stone and lorm of die wear, that normally determines 
tlie retention and identification of pieces of material as objects. Scientific analysis 
usually tells you why. 


1.4 Theoretical approaches to objects 

The complex relationship between an ancient society, die material culture of its objects 
and the way in which members of a modem Western society interpret the ancient 
society from m objects has been the subject of considerable study (Appadurai 1986; 
Dobres 2000; Huskier 1982. 1987; Milcr ft al 1991; SchifTer 1972. 1987; Pearce 
1994a). In the nineteenth century. Pitt Rivers and other archaeologists initially inter¬ 
preted objects as having a simple functional role, the form and construction of the 
object bang indicative of the technological development of the society that made and 
used the object. The work of twentieth-century anthropologists such as Xialinowski 
and Raddifte-Brown showed that complex social structure was invariably reflected 
within objects (Leach 1994). Twentieth-century archaeologists hare shown that social 
and personal beliefs arc expressed in the form and decoration of an object, even to the 
point of detecting the influence of individual craftsmen (Deere and Dethlcfsen 1994). 
Ibis has led to an awarenesi that all objects are culturally and contextually sensitive 
(Tilley 1994). and that even the materials of which the object was composed have 
complex meaning and symbolism (McGhee 1994) as well as functional requirements. 

The needs of society or tlie individual determine why a given object is created. 
Technology is the practical interaction of human/social need with the physical world. 
As one progresses beyond the basic needs of the individual, society provides the 
impetus for technical development. Dobres (2000) budding on the work of Mauss 
suggests that all actions, even walking, arc learnt through observation and copying 
those around us. Consequently the way in which people walk, throw a spear or cat a 
meal is different and discernible between different societies/cultures. Since all tech¬ 
nical processes invariably involve a repetitive sequence of actions (ckoine optrasoire). 
(Dobres 2000: 154). technical processes are fundamentally culturally mediated and 
can be considered a social process or agency. 
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Lemon met (1993) demonstrated that in practice a brgr variety of factors are poten- 
tially involved in the technological choices such as shaping miterul to form an object. 
Since many different object forms and methods of shaping arc seen by anthropologists 
in contemporary societies, he suggested that the vast majority of the factors which deter¬ 
mined an object's shape, its composition and its method of manufacture were cuImraDy 
mediated and dependent for explanation on a detailed understanding on the culture and 
period trorn which the)* derive. However. this seeming dependence on cultural context 
docs not correspond with die fact that many tools, containers, jewellery and ocher 
artefacts are similar in form, materials and decoration in many different cultures. 
Though there may be very slight differences between the ways in which an Englishman 
and a Frenchman walk (Dobres 2000: 154), these culturally derived differences are 
minimal compared to the functional requirements imposed by being htpeds of identical 
phytiology. Consequently, the basic form of an object is primarily determined by its 
intended use and the requirements of die nutenais of which it is formed. This would 
suggest that there is an underlying or macro-scale evolution of object form, in which 
object forms slowly develop over time, very much along the lines of object evolution 
postulated by Pitt Riven (M. W. Thompson 1977: 156-56). Beyond this there is varia¬ 
tion which is culturally determined. This may be particularly important for determining 
secondary characteristics such as non-essential shaping and decoration (see section 3-3). 

Objccts act as symbols encapsulating the beliefs; of a given culture at a particular 
moment in time through their physical form and decoration. This is often picscrvcd 
through the object’s continued survival and is referenced by future generations. Thus 
objects should also be seen as palimpsests, having an evolving scries of meanings over 
time (Ames 1994). This appreciation of objects as containing a range of information is 
exemplified by Hoddcrs assertion (1987). clarified by Pearce (1994b: 12). that 
objects can he seen as possessing three forms of identity: 


• In use. functioning and having an cfTect on the world. 

• The symbolic meaning of the object, its role in die cultural code; ai such, every 
object echoes and reinforces the meanings of the codes of die culture. 

• Embodying and signifying past experience: through its appearance it carries ideas 
and information about the past into the present. 

Marx in discussing commodities, i.e. objects, in capitalist societies noted they 

possessed direr valuer. 

• Value from the potential use of an object, ‘the utility of the dung’ (Marx 1974:4). 

• Value from what can be obtained, bought or exchanged for the object, ‘the 
proportion in which use-values of one kind are exchanged for use-values of 
another kind* (Marx 1974:4). 

• Since all objects are created by labour, as are all the materials which go into them, 
they have a value in the labour it took to pmducr them - a Labour or production 
value: ‘As values commodities are nothing but particular masses of congealed 
labour time* (Marx 1974: 8). 
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For the purpose of extracting information about the past from objects, it is useful to 
consider them as: 


• instruments (functional) 

• symbols (meaning) 

• documents (history). 


Object as Instruments (functional, utilitarian) 

Objects have an initial value because the)* perform a function for the society or the 
individuals within it. Thus a hammer hammers and a saw saws. Vuqurt (1993) 
suggests that an object's role as an instrument an be inferred from its design and 
the materials from winch it u formed. As such, it u independent of its cultural 
determination. 

... the meaning of an object, what it stands for. u cultural when it is recognized as 
part of a collective reality built by a group of people. But in most cases it is not 
culture specific: it is grounded in common human experiences. 

(Maquet 1993: 3D 

As objects are designed to perform a function, the form and materials used arc 
selected tu best perform that function. This is certainly postulated by design theory 
(Horsfall 1987). So it is possible to work backwards from an object, usng dues from 
the object's form and the materials from which it is made, to determine information 
about the function of the object. This was demonstrated by Prown (1993: 6-10) in 
discussing an eighteenth-century teapot, though in doing so he demonstrated the 
nerd for considerable cultural knowledge in order to fully appreciate and understand 
tlsc function of the object. This is the tame process undertaken by every archaeologist 
when confronted with an unknown object. 

Objects os symbols (signs, aesthetic entitles) 

Every ob|cct that is made or sdected by a human being has shape, colour and texture 
which that individual, consciously or unconsciously, created nr chose from a range of 
possibilities. These aesthetic inputs may be minimal for functional objects such as 
bricks, nads or simple tools, but even they arc created in a symmetrical form, gisen a 
smoothed oi finished surface. All obfccts contain aspects that are definable as being 
aesthetic' (Riege11996 Kirby Talley 1996). 

Colour excates a response in the viewer, as it is associated with other objects, experi¬ 
ences and emotions. Thus it is a xignifier. signal or symbol. It is what the artist I maker/ 
owner, or the society in which the object is created, wishes to express to the viewer: 
material culture, all of it. has a symbolic dimension (Hudder 1991: 3). 

Depending on the differing experiences of the viewers, the symbol can mean 
different things to different viewers. A hammer may be functional to a blacksmith. 
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it can be seen ai a symbol of oppression or a weapon of war. The contest in which 
an object appear* invariably helps define its meaning. Since mmt symbols signify* 
to members of the same culture and since the members of a culture will share many 
experiences and ideas in common, members of that society can normally ‘read’ the 
symbol, within its context, correctly. Present within graves there are numerous 
examples of using die cecdi of animals as jewellery, especially in Eutupean p reins- 
tory (c.g. Clarke rtdi 1985:60) - very symbolic, but do they represent the wearer as 
a brave and skilful hunter, or as possessing die qualities of the animal whoic teeth 
they wear, or membership of a society, or a belief in the animal as a god or deity*, or is 
it a badge of rank or office? The members of that society may read the meaning 
clearly: archaeologists, at the distance of thousands of yean, probably do so less 
dearly. 

... artefacts serve both utilitarian and social/idcokigical functions; they arc both 
tools and signs. This is the underlying reason for the vision of some hisunant 
diat all objects. no matter how utilitarian and functional must be considered ait. 
All arc signs. 

(Kingcry 19%: 197) 


The rule of objects as symbols, c.g. as signifies* of power and position, has become 
increasingly audird (Clarke etaLX 985). They form a key means of communication in 
society (Schiffer 1999). They have also been studied in terms of evolving taste and 
display (Cross and Keen 2002; Johnson 1996). Objects arc not merely the symbolic 
product of a society, but feed back to define the nature and aspirations of individuals 
and sections within that sodety. They embody and shape the identity of their makers 
and users' (Chilton 1999: 1). 

The aesthetic quality of objects has been expressed in many ways, eg. William 
Morris regarded craftsmen as putting their ’genius’ into the objccti they created, so 
endowing die object with a ‘souldike quality*. 

Further areas in winch the symbolic nature of artefacts has been studied include the 
following. 


Objects as symbols: spirit containers 

Many cultures believe in spirit worlds, some believing that spirits can and frrqucndy 
do reside tn objects. Such spirits may derive from the maker (an extension of the 
beliefs articulated by William Morris), the owner, or a powerful individual or animal. 
This can make some objects very significant to believers, and place restriction* on 
object use. ownership, handling, etc. Anointing objects with libations (food, dnnk. 
scents, hlood) becomes understandable if the object is considered partially human and 
capahle of absorbing or appreciating the offering. Traces of such libation deposits can 
potentially be analysed and identified (tec section 5.2). Without the associated oral 
tradition or written records to signify the associated belief, it is diflicult to identify 
such objects trom external appearance. 
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Objects as symbols: things of value 


One of the dearest ways in which objects are seen as symbols is in the value winch 
society ascribes tn them. Some objects clearly have an exchange value well beyond the 
value of the materials and labour winch have gone into their manufacture, or the prac¬ 
tical function they perform for society. This socially ascribed value is demonstrated by 
objects that arr part of the kula ring and similar exchange systems. Kula objects — 
iuu/n (red shell decorated nccidaccs) and mwah (white slicll armbands) - arc exchanged 
between the men ol substance on the Maxsin Islands o! New Guinea. The value of the 
XuLi objects varies depending on their history and the standing of the men who 
currently hold them or who have held them in the past. Consequently kula objects can 
grow and decline in prestige and thus value. The kula objects also bring with them 
obligations and associations (Appadurai 1986: 18). Works of an. fashionable clothing 
and objects associated with ‘famous’ individuals have similarly socially ascribed values, 
which may not appear to have a basis in reason. Such ‘irrational reverence* led Marx to 
talk of‘the fetishism of commodities . 

Renfrew suggests that value, even for non-functional objects, may not be purely 
socially ascribed, and that certain materials occur in the farm of valued objects from 
early societies, e.g. gold, amber, silver, shell, crystal, jade, furs (ivory and teeth could 
be added). These, he notes, arc used for display, Lc. as wealth signifien, by many 
different societies. These ‘prime materials' have some intrinsic properties; visually 
pleasing, durable and thus retaining their value. They are not easily obtained, so the)’ 
represent organization and control of resources (Renfrew 1986: 160). The ’prime 
materials were formed into objects which, at a mult of their initial and often contin¬ 
uing association with pnme materials, symbolize wealth value, cjf r tores in European 
Brnnze and Iron Age*. However, ascribing value to objects/materials appears to have a 
social benefit in the ability to transfer agricultural surplus into the more usable form of 
valued objects (Renfrew 1986). Such objects can. through trade, be concerted into 
agricultural produce in time of need, and they arc easier and safer to store than food. 
They also encourage trade between individuals and groups. Contact between tribes 
aids them when they need support ttom each other in timet of war and famine. 

Dominant individuals within the animal kingdom and human societies invariably 
use display to establish their dominance. Displays through demonstrating wraith may 
avoid damaging physical confrontation. The social prestige of objects such as works of 
art stems primarily from their role as wealth indicators and consequently from their 
display. Howrvtr, wealth is a highly mobile and easily acquired commodity. It can 
alto be copied in cheaper materials, i.c. fakes and forgery (Jones 1990); consequently 
many societies have enacted sumptuary laws tint limit wfio can diiplay, wear or use 
what. This helps to preserve a social hierarchy as distinct from wealth. 


Objects as historic documents 

The development of science and rational thought through the Agr of Enlightenment to 
die present day Isas seen a rising quest foe the truth supported with physical cvidencr. 
Since the nineteenth century thctc has been an appreciation diat objects possess 
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information about their creation ami use. The presence ami value of dm evidence of the 
past* in every abject* were articulated in the late nineteenth century by William Morris 
(1996) and the members of the Society for the Protection of Anoeni Building*: 

A church of the 11th century might be added to or altered in the 12th. 13th, 
14th. 13th. 16th or even 17th or 18th centuries, but errry change, whatever 
history it destroyed, left history in its gap and was alive with the spirit of the deeds 
done midst its fashioning. The result of all this was a building in which the many 
changes, dtough harsh and visible enough, were by their very contrast interesting 
and instructive and could by no possibility mislead. 

In this sense every building and obfect is a document about its past; it is limply a ques¬ 
tion of developing the skills and analytical techniques to read tins document. It contains 
information about the materials from which it was made, the way in wliich it was assem¬ 
bled. and every imxlent which occurred in its life. In reality wr do not yet have die tech¬ 
nology to ‘read* all of dm information, such as the fingtrpnnti and DNA of everyone who 
has handled the objrct, and much inftrnnaoon is lost, obscured by later activities. 

The mle of the object as evidence of history is manifest in a number of aspects of 
object study: 


• Objects »tj proof Objects have been seen as an incontrovertible reality. If you have 
a belief and if you could find an object diat fitted into your belief system, then it 
would act as proof, to yourself and others, that your beliefs were correct. Thus 
objects which appeared to be a mermaid s tail or a unicorn s horn were collected, 
classified and displayed in seventeenth- and eighteenth-century cahmets of curi¬ 
osities as proof of the existence of such creatures. 

• Objects a i typology. Building on the scientific classification of the natural world by 
Linnaeus, nineteenth-century archaeologists systematically grouped similar objects 
by shape, function, material and decoration, into types. These could be conelattd 
with historically attested peoples, periods and places (material cultures). Unknown 
objects could be related through their object typology tn a known material 
culture past (sec section 23). 

• Objects as jnduiirul histaiy. The studies of nineteenth- and twentieth-erntury 
objects frequendy focus on the industry that made the object. This is because 
many objects arc seemingly identical products produced by machines or humans 
working in a standardized manufactory system. The reasons for the emergence, 
importance or demise of an industry, or the economic history and technical 
developments of the industry, are studied rather than the objects themselves, 
which merely attest the power and technical development of the industry. 


Context 


Though as a histone document an object contains information about its past, it docs 
not occur in isolation. Objects arc created by individuals or groups in society, they 
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exist with other objects (sets) to perform ntuxls/activttics at a given time and place. 
Thu* objects exist m a context, and can be seen in relation to each of the elements of 
their context: 

• the individual or group in sooety (culture) which owns/uses/creates them 

• the objects which surround them and with which they form a set 

• the particular place of space (often a specific room, building or landscape) in 
which they are uied/cicated 

• a particular time (time of day. week, month, year, decade or century) 

• a specific senes of actions or events. 

As objects may have long lives, they may exist in many different contexts through 
the lifetime of an object. 

The functional and symbolic roles of objects arc more accurately and completely 
undentood by knowing details of die context hum which they derive. For instance, 
naturally occurring stones with holes through them were often placed in bams and 
cattle byres to repel witches (Merrifieid 1 987: 16!). Such artefacts are only identified 
as artefacts performing a highly symbolic function through their presence m such a 
context. 

The presence of an object may imply not a angle context but a series of contexts. 
Thus the presence of a buckle implies a belt, a belt a uniform, a uniform a soldier, a 
soldier an army (Appadurai 1986). Whilst it it a large assumption to see the presence 
of an army from a single buckle, it alerts the investigator to the nature of the context 
and to seek other evidence; either historical record or the presence of other small, 
easily lost objects such as buttons or bullets, which form part of the ’set’. 

1.5 Design theory 

Work by Horsfall (1987). using modern anthropological evidener (Hajcien 1987). 
has articulated design theory (Alexander 1964; Pye 196*1. 1968) into a form that is 
useful to archaeologists. Simply expressed, it suggests: 

• The physical forms of objects are created or adapted to meet functional nerds 
within the context of known materials, technology*, and social and economic 
conditions. 

• A number of constraints operate on the production and ttnal form of the artefact 
c.g. function, properties of materials, economics of production and use. Conflict 
between constraints is inevitable, c.g. miterials are rarely both cheap and durable, 
which results in choices. 


Ideas that emerge from this theory suggest: 


• The cuncrpt of tlie ‘best* is usually inapplicable, since tiierr ore inevitably a range 
of workable solutions, and choices arc fundamentally contrxt-dependent. 
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• It is theoretically possible to work backwards hum an existing object to deduce 
the constraints present at its creation/adaption. This process assumes that there 
wdl have been an economy of human energy, time and risk in the procurement of 
materials and the production and use of the object. The conflicts involved in 
choice mean that diseconomies wifl have occurred. 

• Craft specialization is an evolving ptoccu. In times of plenty, a wide range of 
materials and techniques can be tried, and experimentation and variation can be 
afforded. In times of shortage or streu, people revert to successful strategics; 
proven materials and production arc used. However, the pressures of shortage can 
lead to innovative solutions and experimentation with cheaper and more readily 
avaiiahle (local) materials. 

1.6 Objects as production and use sequences 
(object biographies) 

This book primarily explores the use ol objects as historic documents, seeking to 
collate all the cultural, historical and soentifle evidence into an artefact life cycle, a 
holistic appreciation of*the object (Appadurai 1986; Milkr ft at 1991; Kingcry 1993; 
I’earcr 1994c). It conridcfi the object as a production and use sequence (OPUS) (we 
Figure 1.3). in which materials are transformed into products, such as objects, using 
the expertise of artist/craftsmen (engineers, designers, etc.), utilizing the tools and 
facilities available. It presujvposcs demand from die consumer (sec section 4.1). The 
objects arc used, and, after cycles that could include reuse and recycling, they are aban¬ 
doned, sacrificed or lost where they decay. They are eventually retrieved and studied as 
relics of the past. All the information from the origin of the raw materials to the final 
marks placed upon the object as pan of a museum collection (sec section 6.4) is repre¬ 
sented in such a structure (Caple 2000: 76). Activities such as trade and distnbution 
occur in the supply of raw materials and in the distribution of manufactured objects. 
They are also relevant to the i reveling of materials and the reuse of objects, as well as to 
objects in the relic state, as every object from Ancient Egypt or China cunently in a 
European museum attests. 

This sequence is similar to that used by Tite (2001: 444), Kingcry (1996: 176) and 
Ross's ’flow model for the life cycle of durable elements’ (Rosa 1991: 250) which was 
band on the work of Sdiiffer (1972: 158). This approach also has similarities to that 
used by Eileen Hoopci Greenhill in her representation learning with objects: dive us - 
ikon and analysis’ (Pearce 1990: Fig. 12.4). It is particularly relevant to aitharologtsts, 
curators and conservators who need to be aware of all the forms of evidener intrinsic to 
an object so they can recover all the available information about the object and do not 
destroy or obscure information during cleaning, conservation and presentation pro¬ 
cesses. Similar, though more complex, ’materials cyde’ diagrams are also used in 
economic recycling literature. 

Terms vary between different authors; thus the term ’expertise’ is used in OPUS to 
describe the input of the human creator into artefact ptoduction. Other authors have 
used other terms: 
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The balance of tradition and present culture (affecting both customer and makrr) 
and personal psychology of the maker. 

(Prown 1995: 3} 


producer, consumer and producer-product interface. 


(Jones 1993) 


Many recent American archacologscal/anthropological studies (e.g. Chilton 1999) 
have suggested that technological style, the sequence of operations tramforming raw 
materials into objects (chains optratotrr ), is a more stable indicator of cultural tradi¬ 
tions than object form or decoration (e.g. Stark 1999: 40). This may be equated with 
the pre-product stage of OPUS. 

By considering an object as the manufactured product of raw materials transformed 
using the expertise of craftsmen, die investigator focuses on the skill component of an 
object's manufacture, die materials and facilities required to produce the object and 
some of the nun-visible properties which the object may possess, or which it indicates 
existed. The term ‘technology* refers to a culture-wide level of knowledge and exper¬ 
tise: ‘technique* tn the skiffs and choices of the individual craftsmen. 

Objects are physical manifestations of the thoughts and ideas of a culture. Every¬ 
thing diat is cieatcd, as opposed to being found, ts formed by die action of tools 
(which includes machines) upon raw materials. The other essential element is the craft 
or expertise to use die tool or operate the machine. The outcome of this pro ecu can be 
described as the product. This simple classification can be applied to the use of tools 
such as a carpenter's tool on a piece of wood (raw material) id create a piece of furni 
turc (product). It can equally be applied to less tangible products, thus the hlowing of 
air (the raw material) through a musical instrument (a complex tool) can with the 
ability of a skilled musician (artist) be formed into music (product). 


Rcw motennb 

Took 

Expert isc 

Products 

wood 

carp enters’ toots 

joinery 

fjrnture 

Ilk. piper 

pen 

abdty to wnte 

writing 

coal, water 

steam engine 

atxftty to operate 
the machine 

movement 

ingredients 

kitchen 

implements and 
cooker/fire 

cookery 

food 


Evidence for each of these categories is unevenly represented in the record of the 
past. A carpenter's tools and even his furniture miy survive, but his expertise - his 
knowledge of joinery* - docs not survive directly: it must be deduced from the 
surviving tools and furniture. Where we have survival of the product, such as a 
painting or a ptree of fine furniture, we are familiar with arthaenlnguti or art histo¬ 
rians deducing the level of expertise of the artist or craftsman who made the object. 
Where the product docs not survive, e.g. music or food, the expertise must be deduced 
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tiom the instruments of cools which remain. such os the surviving; kitchen utensils and 
our knowledge of ingredients which were used Direct evidence of the expertise is 
occasionally partially preserved in the form of written description, musical notation, 
or sound or film recordings of artists or craftsmen at work or describing their work. 
Direct evidence nf expertise is extremely patchy until the evolution of mass recording 
and communication in the nineteenth century. A product can also form a raw material 
for a subsequent process; thus petrol is both the product of an oil refinery and the raw 
material for movement. 

Expertise as defined above abo appears to correspond to the definition of‘the prac¬ 
tical interaction of human/social need with the physical world’ which Dobrcs (2000) 
used tn define technology*, which she explores as a social process or agency. 

Using OPUS is intended to lead to a holistic approach to object study, reminding 
investigators of the range of factors that go into object production and use. leading 
them to seek evidence/information regarding these processes when examining and 
researching the object and its context. 


1.7 Factors affecting the study of objects 

Artefacts, particularly archaeological artefacts, have primarily had their production 
studied on tlse basis of the material from which they arc made and the technology 
utdtxed in creating and duping that material (H. Hodges 1964). 

Scale 

Objects can be large, complex hand-crattrd items (bespoke objects) used for a long 
period. e.g the Copper gate helmet (see section l. 11) or Durham Cathedral doors (ice 
section 6.8). However, they an also be small, simple artefacts, mass produced in their 
thousands, in later years produced by a machine or in a factory system, e-g. brass pins 
(sec section 3.12). Whilst both types of object are studied, different approaches arc 
oftrn used to yield the most information. 

The unique, hand-crafted 'bespoke objects are often not typical of the types of 
objects used by the majority of the people. Usually commissioned by the small 
number of wealthy people (patrons) who could afford them, they represent the taste of 
the elite, though the tastes and styles of the masses frequently aped (if in pale imita¬ 
tion) that of tlse ruling elite. Highly skdlcd artistdcraftsmen arc involved in their 
production. These objects are one-offs and often commemorate personal events such 
as weddings, for which dresses, portraits and presents arc often created. These objects 
are often made by named artists for known/named patrons. They are usually high- 
value items created from rare and prcoous materials, and are normally intended tn 
demonstrate wealth. Materials arc frequently imported, and indicate the extent of 
trade. The high value of the object encourages decoration, innovation and complexity. 
They may be ceremonial rather than everyday objects, and since they are only brought 
out and used occasionally they stay in use’ for a long time. Consequently they arc 
frequently cleaned or repaired or have worn, dowdy or unfashionable parts replaced. 
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Highly representational. these objects can be deliberately vandalised or dcsxroyrd as a 
symbolic act. 

The mass-produced objects are invariably made for every da)* use. They are made lor 
low exist and. saner they arc often Inst, broken, worn down and discarded, they are 
frequently replaced. Their low cost usually means use of local materials. They have 
minimal depuration and arc not made foe a specific patron but for retail sale, and thus will 
quickly respond tu dunces in demand. Both symbolic objects such as badges and func¬ 
tional objects such as nails and pins weir mass-produced. These small sample objects, 
such as flint llakes. pins, plain doth or potsherd*, require analyses of large numbers in 
order to pnrodc information about the nature and extent nf that industry. They charac¬ 
terise snoety as a whole, indicating what is typical rather than what is extraordinary. 

Analytical tools provide information that is interpreted in different ways depending 
on the scale of object production. Metrical analysts (measurement) (sec section 2.2) 
can accurately describe the changes in the shape and size of long-lived, bespoke 
objects, c.g. the portrait of Prince Henry on horseback (see section 2.12). For mass- 
produced objects such as pins, metrical analysis reveals how the object changed 
dimensions over time. Simdariy, elemental composition of bespoke objects provides 
information about the luxury imported materials or the latest materials that were 
available to a society. Compositional analysis of mass-produced objects, such as pins, 
indicates what metal was cheap and rcaddy available (see section 3.12). 

Bespoke, complex, hand-crafted objects are invariably small in number, with only’ a 
few tens of comparable objects. Mass-produced objects, such as nails, have tens of thou¬ 
sands. even millions of comparative objects. However, many objects exist between these 
twn extremes, with a few hundred comparative examples. They are crafted objects 
with some value, some skill in manufacture and use. The materials of which they are 
nude are often selected to have specific properties. Examples include weapons. tools, 
jewellery, coins, decorative ceramics and textiles. These objects often exhibit wear and 
rcuic, since they are too valuable to dncaid and have important functions to perform, 
though they are not as protected and well cared for as the most valuable (bespoke) 
objects. These objects are produced in small numbers by skilled craftsmen, often in a 
'batch' production pmceii. 








Btrpakt objecti 

Rare, luxury, hand-crafted objects 
Tens of comparative objects 
Examples: Coppergatc helmet. Baycux Tjpcstry 
CraffJ ebjrva 

Occasional, craft-produced objects 
Hundreds of comparable objects 

Examples: coins, tools, decorated glass and ceramic vcisels, jeweflery 
Maxj-pwJucfJ obpets 

Common, functional, mass-produced industrial objects 
Thousands to millions of comparable objects 

Examples: flint flakes, plain cloth, pottery sherds, iron nails, brass pins. 
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Appropriate research and analysts techniques should be used in the study of 
artefacts depending on their frequency and quality of manufacture. 

Production of objects can be organrzrd on an infinitely variable scale, from the 
occasional activity of one individual to thousands of full-time workers in a single loca¬ 
tion. e.£ a shipyard. A number of modes or scales of production were proposed by 
Peacock f 1982) for ceramic production in the Roman Empire. However, they can be 
tern as appropriate modcx/scalcs for almost all manufacturing processes (Table 1.1). 
These ‘modes of production have been mapped onto the key variables of labour, raw 
materials, manufacturing technology and ptuduct output, proposed by C-urobcr- 
patch, in Andrews and Doonin (2003: 31). 


Blot of objects 

The objects that have survivrd for us to study arc not the full range ol objects that were 
created, nor arc they a representative sub-sample. A number of biases in the survival 
and selection of objects can be observed. 

• Some materials such as stone and bronze are robust and survive well. They are 
consequently over-represented in museum collections Organic materials, which 
decay quite quickly. are under-represented. The pewter dishes of the sixteenth 
and seventeenth cmturics have frequently survived to enter museum collections 
but. as a result of breakage and decay, only a few ceramic dishes and even fewer 
wooden dishes, which were probably originally the most common in this period, 
now remain. 

• More artefacts remain from the recent past than the distant past. Oral and written 
history* u often available concerning objects from the reernt past, consequently 
we are more familiar with and better able to accurately interpret objects from the 
mrat past. 

• Unusual, valuable and symbolic (bespoke) objects such as wedding dresses have 
often been retained, but few examples of mundane or typical (mass-produced) 
clothing, such as overalls or workwear. are treasured and preserved. 

• The objects we use been me worn out and discarded; objects we do not use survive. 

The unusual, valuable and surviving arc imiaDy studied, giving a bias to scholarship. 
We are consequently more awaie of die variation in such objects, and this highlights tiie 
interest and consequently the collectability of such artefacts. The everyday, cheap and 
ephemeral arc often undet-studied and cunscqucndy raicly collected, though they arc 
more representative of what is being used by the vast majority* of people. Present-day 
collections are thus inaccurate and incomplete records of the material culture of the post. 

Biot of Interpreter! 

Arc the interpreters inherently biased or are they objective recoverrrs of data about the 
objects, and interpreters of that data? 
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Table f.f Modes of prxxfcjctioo. (From Peacock 1982) 


Lrrel 


Nature of the orgenizoticei 


HouseheW 

production 

Household 

industry 

Organization 

production 


Individual 

workshop 

Nucleated 

workshop 


Manufactory 


Factory 


hfarxifactured products for domestic use Little if any specialized 
equpment or fadltes. 

hfarvjfactured products for domestic use and saJe/grft/excKinge. 
Murjfacture undertaken on a part-time basis at home. Limited 
equipment and facimes. 

= Peacocks estate production and military production* *. One or 
more individuals with craft skills manufacture products for that 
organization. Employed fiil-timc by the organization, though not 
exclusively at that trade, they will have a range of specialized 
equpment and facades. 

Products manufactured prinopafly for excharge or sale, by a 
craftsman whose principal income is from their trade, Individual' 
worker-scale specialist equpment and faobcies present. 

Products manufactured exclusrreJy for ex charge/sale by fall-time 
craftsman. Substantial investment in speciakst equipment and 
faofities. some of which may be of a scale that indicates shared use 
and/or nuicple users on a site. Nucleation favoured by ready 
access to raw materials, latxxx. markets. Organ zed Astnfcwtion of 
products. 

Large-scale (mass) production by brge numbers of ft#-time 
craftsmervworkers (Peacock. = 12* workers?). Extensive use of 
specialized equpment machinery, animal- or man-powered. 
Specialized butldngs frequently constructed High levels of 
organization, artisans/workers only specialize m certain tasks. 
Identical to a manufactory, but hter and larger (Peacock. = AO 1802 
and later) with water*/steam-/electnc-powered machinery. Highly 
organized mass production wtth an increased percentage of 
workers (smaller percentage of craftsmen) undertaking speciakxed 
tasks. 


• The ability to recover information from an object is limited by the access to the 
object, tu penod and subject specialists and to analytical equipment. Financial 
resources ate mure usually available for high-profile objects, e.g. national sym¬ 
bols. than common everyday items. 

• Objects are interpreted on the basis of existing knowledge. Initially ceramics were 
only studied on the basis of their shape (typology). However, since it has been 
shown that, using thin-section petrological analysis, ceramic fabrics cnuld be 
analysed tn indicate the placr of manufacture (Peacock 1977), and that organic 
residues weir piescrrcd in the ceramic body and could be analysed using gas chro¬ 
matography-mass spectroscopy (GC-MS) to reveal the nature of tlse contents 
(Evcrshcd ft al 2001 ), ceramics have begun to be more fully investigated. 

• Limitations of the experience of tlse interpreter. Every investigator when inter¬ 
preting the facts they have uncovered selects the models that best fit these facts. 










Investigating objects 21 


The best undentuixl and most powerful models ate those derived from their own 
experience; thus experience shapes every interpreter. Archaeologists with strong 
military backgrounds, e.g. Sir Mortimer Wheeler, often explained the remains 
they had recovered in terms of warfare and conflict. 

• Simple objects made from materials dictated by the function of the object, 
derived from a recent period and a culture similar to that of the interpreter, will 
be much easier to interpret than a complex object that has had several different 
uses and is made of many materials selected for a variety of cultural and economic 
reasons. coming from a distant past and a culture foreign to the interpreter. 

Prawn (1793) suj^csts that objects as physical entities stimulate sensory responses, 
e.g. touch and smell, and have properties, e.g. weight and reflectivity, which are 
unrvrrsal and appreciated by all human beings regardless of culture. Other souttu 
about the past, such as art and all writing, are highly symbolic, without inherent 
universal qualities and thus entirely tnikuraDy context-dependent. Consequently 
objects, even with their inherent biases, present-day resources, existing knowledge, 
experience of the investigator, and cultural closeness of the investigator to the objects, 
are probably the least baased evidential source about the past that we possess. 

1.8 Research and investigation techniques for objects 
Material culture research 

Objects are researched and often interpreted in terms of their physical appearance 
(form and decoration), which is used to give them a period culture association and 
thus a date. Their context, when meaningful, provides evidence for use as well as 
period culture association. The object’s history, including ownenhip, is researched in 
pruvide evidence of authenticity, whilst written and pictorial sources provide informa¬ 
tion on use as well as period culture associations (see Figure 1.4 and Chapter 2). 

Scientific and technical investigation 

The materials and manufacture of the object, the deposits and damage from use. the 
decay products and processes are determined through various analytical, microscopic, 
imaging and dating techniques in order in: 

• ascertain I sow a particular object was nude and used; 

• confirm tlie date or cultural affinity of the object: if there is a mismatch between 
the materials and construction methods used and the period cultural affinity of 
the object, then period culture attribution and dating can be corrected and fakes 
identified; 

• add information to the body of knowledge about ancient materials and tech¬ 
nology or the maccnab and technology used by a particular craftsman or artist. 

It is the information recovered from analysis that is of interest to the study of the 
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• Tim analogy a normally mad« wxh irchaeotogcal parallels. so 
prov^nr cufcunJ. crronoioflcal and geographic context lor the 
otyect. A rak>/y vrfth anthropological objects and experimental 
A*'.hacoiogf material may suggest the use of the object. 10 
symooUm and ns possible method of manufacture. 

figure 1.4 Material culture analysis 


object; the analytical method is merely a tool for obtaining that information. How¬ 
ever, it as important tn understand the nature and abilities of the analytical tool used, 
liner it determines the type and quality* of the information obtained. 

Scientific techniques can be crudely broken down into two gioupc: visual analysis 
and elemental and molecular composition. 
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figure 15 Visual analysis 


Visual analysis (see Figure 1.5) 

Many visually observed features, structures and patterns axe uniquely cicatcd by 
specific tools or manufacturing techniques. Examples of such informative structures 
include weave details on textiles. Laid lines of paper, jointing in wood and the casting 
and fabrication methods for metal. This form of examination can be extended 
through use of light/energy of different wavelengths, such as X-raduigraphy (ice 
section 2.10) and UV and IR light examination fscr section 2.9). Such techniques also 
reveal information about damage, decay and wear. The capability of visual examina¬ 
tion can be enhanced by use of microscopy to raise the magnification. Stereo micro¬ 
scopy (sec section 1.10), reflected light microscopy of paint sections (see section 3-11) 
and metallography (see section 3-10) provide information on the structure/manufac¬ 
ture and use of objects. Transmitted-bght microscopy of fibres and wood sections (ice 
section 3.8) and of rocks and ceramics (see section 3.9) together with scanning elec¬ 
tion miciuscopy (ser section 5.7) aids materials identification. 
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figure 1.6 Elemental and molecular analysis 


Elemental and molecular composition (see Figure 1.6) 

There arc a Large number of saentifle analytical techniques (Pollard and Heron 19%; 
Skoog el oL 1998). Some techniques are appropriate fnr analysing inorganic mate- 
rial* such as metals, ceramics and glasses. Wavelength'dispersive X-ray lluuresccncc 
(WDXRF) and energy-dispersive X-ray fluorescence (EDXRF. sec section 4.5) will 
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give infonmticin on the elements pmcnc in a tarn pie. Induction-coupled plasma miss 
ipectromrtry (1CPMS) will gi ve details of the quantities of elements and even isotopes 
present in a sample (sec section 4.6). X-ray diffraction (XRD) provides information 
and identification of crystalline materials such as minerals and pigments. Other tech¬ 
niques are appropriate for analysing organic materials. Founer transform infrared 
absorption spectroscopy (FTIR) or UV/Vis. absorption spectroscopy will identify 
organic molecules on die basis of dieir absorption characteristics. Thin-layer chroma¬ 
tography (TLO. high-peiformancr liquid chromatography (HPLO and gas chroma¬ 
tography (GC. see section 5.6) separate mixtures of organic compounds and identify 
them through comparison of their chemical activity/struciurc against known standards. 

Although every analytical technique wdl produce data, investigators should be 
cautious about the analytical results they receive. They have to judge whether the 
information provided by the analyit is meaningful to the object and its interpretation 
and. if so. what that meaning is. 


• The apparent accuracy of many analytical techniques, w hich may quote figures to 
two decimal places, may be illusory, since for many dements or molecules present 
in low concentrations the system may only analyse to low levels of accuracy, e.g. 
±20 per cent. Investigators should always obtain de t ails of the accuracy and 
precision of die analytical systems they are using and the range of concentrations 
tu which these figures apply. Such figures arc usually different for different 
elements. 

• The minimum detectable limit of the element, mineral or molecule being 
analysed should be known. This will ensure that non-detection is not necessarily 
interpreted as ahsence. XRD systems may require over 5 per cent of a mineral in 
crystalline form before it can be detected. 

• An element cm be present in many different farms (species). For example, if 
copper is detected in a liquid, it can be present as metal particles in suspension, as 
an oxidized mineral (e.g. CuC0 4 ) or a reduced mineral form (e.g. Cu a O) in 
suspension, dissolved in solution as a soluble ion (c.g. Cu**), hdd in the form of a 
sequestered ion complex or as an organic compound. Consequently it is often 
necessary to combine techniques to ascertain a complete picture, as in the case of 
the minerals deposited in the waterlogged char from the Fiaddcnham neolithic 
long barrow, which were characterized using ashing. XRD and EDXRF (Caple 
and Murray 1994). 

• It is important to ensure diat the samples and the analytical equipment are not 
contaminated, since this can lead to misleading results. This should always be 
checked by running a blank or a control sample of known composition. 

• It is important to be aware of natural background levels. Many elements arc present 
in small quantities in the soil, ground water nr atmospheric dust. The element level 
detected must be ngmficandy above background levels in order to have any 
meaning. 

Samples from archaeological or histone objects ate often aged, dirty, oxidized and 
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degraded. Consequently they rarely provide simple clear analytical results. Analysts 
who are hoc fund lot with the analysis of histone or archaeological matenali often fad 
to interpret results in a meaningful manner. 

The surface layers of most objects have reacted with the surrounding environment, 
fundamentally altering their composition. Le. corrosion and decay (Giple 2001: 589). 
If the investigator wishes to extract typical composition information about an object, 
it wifl invanably need to have a sample removrd from the body of the object. Though 
objects potentially can be usually damaged by the removal of samples, such damage, 
which is often barely detectable, must be judged against the value of the information 
gained (Roy 1798). 


INVESTIGATION TECHNIQUES 


1.9 Systematic visual analysis: FOCUS (formalized 
object construction and use sequences) (Caple 1996) 

Ihe need for systems to encourage rigorous thinking is present m a wide range of 
academic disciplines Such systems both simplify complex problems and assist in 
communication between practitioners. No single formalized system exists for system¬ 
atic recording of objects. When objects are reported in detad. c-g. in archaeological 
reports, a brief technical description is oftm written in the jargon of the subject. This 
is invariably accurately descriptive of the method of manufacture and the current 
visual appearance, as in this example of a flint flake from the Dryslwyn Castle excava¬ 
tion. described by Dr Mark White <2002). 

Proximal fragment of a flint blade, struck from a bipolar core, with very fine 
parallel tctouch along the left-lateral margin. It is possibly a micro! ith fragment. 
No residual cortex. Fresh conditioned with incipient patina on both dorsal and 
ventral faces. Length 20.5mm. width 19.5mm, thickness 3mm. 94SF1. Context l 
M (Phase 2b). 


For conservators and curamra dealing with a large range of objects, a more general¬ 
ized but stdl rigorous recording system is required. FOCUS (fnrmalizrd object 
construction and use sequence) has been developed specifically for this purpose 
(Caple 1996). It aims to create a relative chronology of construction and use of the 
object, assembling all risible evidence into a single tabular form. 

To create a FOCUS: 


I All aspects of the object arc listed: 

• All the separate parts or pieces of the object arc listed. This ts usually most 
effectively achieved using a labelled diagram. Not only are the legs, arms and 
stretchers of a chair hired, but so are all the fastenings, c.g. nails or screws, 
and coverings, c.£ coats of paint or varnish. 
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• All the materials used in the construction of the object arc listed. This will 
indude the iran/steel of the nails or screws, as well as descriptions of the 
cnlnur and texture, e.g. the colour of the wood stain. 

• All the traces of wear or use, e.g. scratches, abrasion and traces of earlier paint 
or other coatings, arc also listed. 

These three lists arc created with the objective of detecting all the information 
diat is readily visible on the object. This activity will challenge tlie investigator s 
ability to observe. It will encourage the investigator to serk wnttrn sources or 
expert advice as they confront the problem of naming and describing the various 
parts of the object and identifying the materials frnm which they are made. 

The evidence from the three lists is then placed in chronological order in a single 
column. The latest element (port, material or trace), and the action of joining it to 
die object, is placrd at the top of the page, and the earliest shaping of the raw 
materials uicd to construct the object at the base of the page. Placing in order will 
present a logic puzzle to die investigators as they try and mirk out which event 
occurred before another. Groups of events that happen together and cannot be 
separated are referred tn as phases. Where events cannot be separated, they are 
recorded one above the other tn the most sensible order, but without any blank 
lines, so signifying continuity- Each cvent/phase that can be separated in time 
from arvuther has a blank line between evcnts/phaics. Every piece of physical 
evidence and every material mentioned in the initial lists should be present in the 
chronologically ordered sequence. 

Beneath the physical evidence, and in square brackets, investigators describe the 
deductions that they make from the list of physical evidence This is an important 
step, stner investigators arc often very ready to simply accept the existence of a 
scratch oc noil-hole without questioning why it is there. e.g. the probability that a 
hinge or other attachment devier was originally present. 


This has created a deconstruction sequence for die history of the object. 


A second column to the lef t of the first is created in which the events or phases of 
physical evidence are given descriptive names. These are phases of activity, called 
processes by Schiffer (1999). Where descriptive names ore repeated, they are 
numbered up from the base of the sequence. e.g. Use 1, Use 2. This process is 
designed to clarify the history of the object, so giving a label to cadi separate 
pliosc of repair and use. 


It is essential to try and makr the WTitten comments in these two columns as brief as 
poisihle bur still be communicative. 


2d Wherever a longer description or explanation is required, a number is entered in 
die right-hand evidence and deduction column. The numbered footnotes appear 
at the base of the FOCUS listing and are an integral part of diat sequence. Infor¬ 
mation such as material identification details, deductions about the previous 
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figure 17 Thrtienth-century arrowheads from Drysbvyn Castle. Wales. (Drawn by 
Oliver Jenop) 

history of materials added to the object, of details about the shaping or fashioning 
of a part of the object, arr typical footnotes. 

Figure 1.7 illustrates the application of the FOCUS system. 

The importance of understanding the sequence of construction is demonstrated 
by examples of paleolithic cave art. where analysts of the pigments, infrared photog¬ 
raphy and surface topography (scratched lines on the rock surface examined with a 
stereo microscope) writ used to determine the sequence in which the images were 
created. In the French cave of La Marche the details of the harness were shown to be 
a secondary image added at a later date to the earlier images of horses (Reniiew and 
Bahn 1991: 284). The FOCUS system has aided investigators to become more 
aware of the antiquity and the detail of the past history of the objects with which 
they are dealing. 

1.10 Stereo microscopy (binocular, low-magnification 
microscopy) (Casartelli 1969; Kiliick 1996; Oddy 1982) 

... the most potent tool remains the human eye. aided by a good binocular micro¬ 
scope at one end and an informed brain at the other. 

(Craddock in Jones 1990: 276) 
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FOCUS for thirteenth-century arrowhcwlt from Dryriwyn Cattle (tee Figure 17) 




Evidence [deduction] 


Uted 


Edge sharpened 


Arrowhead forged 


Wrought iron 


• recovered from excavation 

• object composed of Iron oxides 
[originally iron arrowhead, now corroded *| 

• fibrous structure in corroded base of object 
[mineral replaced wood from arrow shaft, the original 
wood having rotted away] 

• tip bent 

[arrow fired at hard surface *1 Dryslwyn castle in 
thirteenth century*] 

• point and edge are sharp 
[sharpened on a hone stone] 

• fibrous structure in corroded base of object 
[wooden shaft (ashf) hafied into arrowhead; 
shaft and feather limits gjve effective arrow form] 

• forge fcnes and pointed head of domond-shaped cross 
section tapenpg to droiar cron section, flaring to 
form circular socket bctow c 

[a single piece of metal forged to form the arrowhead] 

• iron minerals form corrosion products 

• object is mapretic 

[iron metal blank forged from bloom or from recyded 
objects with partides of shg and charcoal entrapped in 
the metal*'] 


Notes 

a £%4derito from X-ray and dealing otjocc 

b Excavuiofl revealed castle occupation AO 12X1-1420. this arrowhead with cchers 
comrrf from a deposit of siege material dated 1 207. 
c Evldwito from X-ray. 


Many of the key features rebted to the manufacture and use of artefacts arc best 
observed in three dimensions. Le. with a substantial depth of field and at low magmfi* 
cations, typically m2. 5 to x50. This is achieved using; a stereo microscope. Almost all 
conservation bboratones are equipped with stereo microscopes, which arc mvariably 
mounted on stands, so creating space to manipulate the object bony, examined (ice 
Figure 1.8). The wide range of objects and materials that can be examined with this 
technique and the low IcvrJ of magnification have often led to its failure to be fully 
appreciated as a research tool. 

The stereo microscope has two complete optical systems from eyepiece to objective; 
one far each eye. These are mounted at fifteen degrees to each other (seven-and*a-half 
degrees to the vertical). This reproduces normal vision, where the two images are 
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figure 1 B Stereo microscope in use examir*n£ an ancient Egyptian shabo figure 
(Photograph by the author and Trevor Woods) 

slightly different in each eye: the human brain interprets this to give a 3-D apprecia¬ 
tion ot the object to the viewer. The term 'binocular microscope’ is sometimes used to 
refer to stereo microscopes, but since any microscope that has two eyepieces could be 
referred to as binocular, it is unspeofic. The term low- magnification microscopy* is 
simdariy unspecific, potentially referring to any form of microscopy (biological, 
metallurgical, petrological) at magnifications up to *50. ‘Stereo microscopy should 
be used for those optical microscopes that have 3-D vision. 

There arc a wide range of stcico microscopes: some have fixed objectives and 
eyepieces and thus tued magnifications; othen have interchangeable eyepieces and 
objectives* or zoom magnification capabilities, which can give magnifications from 
approximately x6 to x 200 . Increase in magnification will lead to a reduction in the 
depth of field, typically falling from approximately 22 mm at x6 to 1 mm at x 2 (M) 
(Cisartelli 1969: 126). Photographs can usefoUy be taken down the eyepieces to 
record features seen under magnification (tee Figure 1.9). 

Lighting u important for stereo microscopy. To provide the dearest viewing condi- 
tioru the object should be illuminated from two angled light toutces either side of the 
object. Objects should also be examined in raking light; a single bght source playing 
light across the surface, typically five to forty degrees to the plane nf the object, to 
highlight low scratches and surface indentations. To be fully appreciated, objects 
should initially be examined carefully without any magnification, and the nature of 
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figure 19 Stereo microscope image of a prehistoric jet button, from Ingleby Barvnck 
with file marks from manufacture. (Fhotograph courtesy of Jennifer Jones) 


the materials and assembly noted. The use of FOCUS or another systematic proced¬ 
ure will aid such identification. Then areas of wear, joints and attachments and areas 
which have not been coated with paint nr polish should be examined with a stereo 
microscope. This will reveal such things as: 

• baste materials of which the ob|ect is composed, 

• marks of sools or other objects, c.g. moulds, used in the manufacture of the 
object, or its repair, 

• traces of original pigments or coatings, 

• details of assemhly such as the weave of doth and the twist of yarn; which layer of 
pigment overlies winch; evidences of pins, t a c ks or traces of adhesive. 

• marks associated with shipping, sale, purchase or ownership, 

• evidence of damage, broken-off pieces, vandalism, alteration, cleaning or 
amendment, 

• tiie extent and nature of wear, scratches and cracking through use. 

• deposits related to use. 

• damage and decay from discard and/or burial. 

These marks cm provide information about the date and the culture that made or 
used the object and its subsequent history. An example occurred in the examination, 
by Robert C^ordon, of file marks present on armaments produced in the Springfield 
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ami Harper s Ferry armouries in die i 1880s. These ttrearm* were traiiitionaliy 
considered to have been produced by machine, and this was seen as an example of 
machinery displacing manual labour. Examination under a stereo microscope showed 
that, although they had started to use mechanical grinders for cleaning up the cast steel 
porta of armament* (which produce deep parallel scratches), well into the 1880 s they 
invariably finished the object by hand tiling, which produced short, slightly angled 
grooves. Consetpicndy a marc accurate and icalutic picture is of only partial replace* 
mens of men by machines (Killsck 1996: 212). 
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CASE STUDIES 

1.11 Copporgate Anglian helmet (Tweddle 1992) 

Archaeological excavations at 16-22 Coppergate In York uncovered the remains o I a 
series o( street-front proper lies occupied from AD 850 to 1050. During subsequent 
communion work a mechanical excavator uncovered a bmber-fcned pit and damaged 
the upper right side of an Iron helmet present at the base of the pit (see figures 1.10 

and 1 . 11 ). 

Context 

The presence ol the waterlogged wood, the minimal corrosion oI the iron and copper 
alloy of the helmet and the presence ol corrosion minerals such as chalcopyrite 
(CuFeSJ. bo mite (Cu/eSJ and siderite (FeCOJ indicate that there were water¬ 
logged anoxic conditions within the pit. This preserved the helmet and decals of the 
decoration and manufacture. The other British examples oI Angfcan warrior helmets - 
Sutton Hoo and Benty Grange - have been highly corroded, because ol the oxic 
(aerobic) burial conditions. 

Manufacture 

The helmet is a composite structure (see figures 1.10,1.11 and 1.12). 

• X-ratSograpliy revealed that the helmet Is composed ol two broad bands of iron; 
one running around the head (brow band) riveted to one running from the nape 
ol the neck to the nose over the top of the head (nose-to-nape band). To these 
were riveted side pieces, running from the brow band above each ear to the 
nose-to-nape band at the top of the head (right and left lateral bands). This 
formed a framework over the head Into which trianguhr infill plates were 
riveted, to form a complete dame. The pieces of iron (07 to 3 mm thick) were 
riveted together the holes for the rivets were formed with a tapering drill and 
the rivets were hammered flush with the surface Cheek-pieces were added by 
creating hinges on the side of the helmet and at the top of die cheek-piece, which 
have interlocking looped projections through which a steel pin could pass, so 
securely holding the cheek-piece but allowing it to rotate. The back of the helmet 
supports a curtain of chain mal that is also connected to the back of each of the 
cheek-pieces A strap, probably made of leather, which no longer survives, was 
riveted to the centre of each cheek-piece (see Figure 1.12). The straps were tied 
beneath the chin of die wearer to hold the helmet on the head and hold the 
cheek-pieces secure against the side of the head An Inner cap or cushion, which 
does not survive, was probably worn inside die helmet to enable it to sit at a 
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The XnOogoph U) revuled die rlveud Mr.d and Infll ptau method ct ccmwualoii The 
mined dngnn's heed motif (b) U Unlir to seventh- and eftith-centwy earn pin from 
thruu#icnit Brian and Intend acti-shafi Cofeme. Wlur.re (c). late c«hth century, 
scibbird mount from the Thamei (d> late ogMh ccrniry. Oundronnan pidcd plaque (a). 
irld-Ugfeh cennry; Tara Brood) tfl auty otfiU ceinry. LnSifame Gcnt-ds It) and (h). 
early eighth cereury. The ntg mall proeeetrg the nape erf die neck U formed erf ilumaurij 
rows of welded and rtveeod rlrgs o 4 iron wire Q) sutpervded by brass rings from a wire 
naming throe#) a pierced brass edging strip wNch runs iroxd die base erf the hokna (I). 
The metal of the iiepension rings, pierced odgmg strip end oOgrq nr© around the check- 
pieces was Idemlfod as biass through analysis (k) with an EDXRF tystem kings which had 
been repaired or replaced wort sometimes Idcncitab* * since they were made of bremae 


comfortable height for the wearer and to cushion the tkiM from the hard helmet 
and the blows K was designed to deflect. 

• Metallographlc examination (section 3.10) of the Iron bands and frill plates 
showed that the metal was principally ferrite (pore Iron phase) with small 
amounts of pearlite (mixture of pure iron ferrite and cementile - an Bon/carbon 
alloy). This indicated that the metal was effectively a low (0J2 per cent) carbon 
steel, though the carbon was t»ievenly distributed. This gave a metal that was 
tough and would absorb the energy of any impact through deformation, rather 
than breaking. 

• Tlie helmet 1s asymmetric the nose-guard is offset to the left and the left eyehole 
is 4 mm narrower than the right. This leads to suggestions either that the lie I met 
was deliberately made to fit a specific individual who had asymmetric features 
(wound or deformity) or to give a wider field of view to die right to enable the 
wearer to better see his own sword. It would be crucial If the helmet was to 
be effective that the nose-guard exactly protected the wearer's nose. A fitting' 
probably took place whilst the helmet was still composed of steel bands, 
before even the triangular frifii plates were added, to draw on the eyeholes and 
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Figure 1.10 Coppergate Angfcin helmet, side view: details of materials and manufacture 
(Images courtesy erf York Archaeological Trust) 
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figure Ml Coppergate Anglian hefrnec. front view: details of materials and manufacture, 
(images courtesy of York Archaeological Trust) 
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: nose-to-nipe band |b> and Irdll plate (a) show the use of 
(mid) tool ThU ■ a crowd botnet, a tipo of helmet 
an Sweden and Brush control of the slxth-ekverxh 
cmtunes * *D Comparative camples of (he helmet form and decoration come from the 
(tavemthe Vtndtl cemetery In Sweden o.j Vcndel XIV (d). A nld. In the nosepord (e) 
suggests the Copporgato helmet taw active use. "Waist (he worn rope decoration around 
(ho Insirtpucr. especially at the rear of the crest strp (f). indicated that« had frequently 
Despite din cleaning, (races of tta Incised lues used for laying e>x the nose- 
mre still ns tic. and part erf (he ortgnal grid tor layrg out Dus decoraoon can 
l(|). 


nose-guard position, which were probably cut. using saws and files, from the 
extended nape-to-nose band 

• The edges of the iron helmet have a U-shaped copper alloy edging strip riveted 
into place. This decorative edgrfig protects the iron sheet, and along the back of 
the helmet the edging strip projects in a continuous tube below the iron and a 
series of cuts have been made into it The top of the marf Ins a series erf copper 
aioy rings that projected up into the grooves in the edging strip. A wire ran 
through the edging strip and rings, so suspending the mail from the back of the 
helmet (see Figure 1.10). At the back of each cheek-piece there are four loops 
that are attached to the side of the mail using either rings or a wire. 

• The eyebrows and nose-guard are castings that fit exactly over the ironwork of 
the hefcnec Cast in copper alloy for this obyect. they were probably based on a 
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figure 1.12 Coppergate Aroian hdmec assembly from its components. (Image courtesy 
o< York Archaeolopcal Trust) 


wa* model formed on the helmet and then detached to form either a lost-wax 
castlr^ or a two-part mould in which the metal was cast 
• The nape of the neck was protected by drain mail composed of links 78-82 mm 
in diameter. The iron woe of which they are formed is 0.9-1.2 mm in diameter. 
The predominantly circular cross section and the striations down the surface 
indicate that the wire was made by drawing Metallographic examination revealed 
it was a low-carbon steel ( 0.2 per cent carbon), which made the metal pfcable 
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enough to withstand the wire-drawing process and tough enough that it would 
not break and expose the wearer to Increased danger. Examination of the rings 
with micro-focal X-radiography revealed alternate rows of welded and riveted 
rings. The welded links were probably formed first and then joined together using 
the riveted links. Because each link was joined to the two links in the row above it 
and the two inks in the row below it. but neither of the links beside it. it had great 
flexibility but also formed a dense curtain able to ward off blows. Given the 
specialist skills and tools used for wire and ring manufacture (rivets in the riveted 
links are only 0.8-0.9 mm wide) and the large amount of work involved (49 m of 
wire was used to create the 1947 rings). It is likely that the mail was made by a 
specialist craftsman. 

• Running along the crest of the hekn. from nape to nose and across from ear to 
ear. were a pair of identical Inscriptions In repouss* work (metal sheet beaten 
from the back to produce a raised design). Around the inscriptions were edging 
strips and ro*-moulded (rope pattern) wires. This ensemble was riveted into 
place forming a cross over the helmet. At the rape and above either ear. the roll- 
moulded wire formed a curve around the inscription «i the form of facing beasts. 
At the front of the inscription above the nose-guard and between the eyebrows 
was a shallow, beast’s head casting. 

• The inscription is in Latin and In translation reads. ’In die name of our Lord Jesus 
Christ the Holy Spirit and God and to al we say Amen Oshere.' This inscription 
indicates that the owner of the helmet was called Oshere This is a common 
Anglian name written records of the period mention both a Northumbrian 
abbot and a Wessex moneyer (mid-ninth century) called Oshere. The owner was 
neither of these indoidualt. Most probably he was a nobleman or warrior Irwng in 
York in the eighth century AD. The inscription is in the form of a prayer and is 
obviously Intended as added protection for the wearer of the helmet Oshere 
was clearly a Christian, though this would not be unusual by die eighdi century 
AD. The script form is described as Anglo-Saxon Capitals, die normal Anglo- 
Saxon epgmphjc script and widely used in this period (TwedtJe 1992:1012-15) 
and as Northumbrian Display Script (Tweddle 1992:1170-1). 

• The letters of the script, which were formed with a series of punches and points, 
are reversed. i.e. retrograde. This suggests that die inscription was probably orig¬ 
inally to be incised/sunk, but the metalworker having copied out the script has 
put die strip on inside out This would suggest that the metalworker did not read 
Latin - rt looked just as sensible to him the wrong way around It also raises the 
question of whedier Oshere himself could read. If he could, why not get the 
script turned around to read correcdy’ There are also a number of abbreviations 
and grammatical errors in the text, presumably made by the scribe who wrote 
down the text for the metalworker to copy. 
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Form, decoration and display 

• Typologically the Coppergate helmet is one of a group of early meiieval crested 
helmets, present in Britain and Scandinavia. Most exarrples come from the ceme¬ 
teries of Vendel and Valsgarde In Sweden, but the helmets from Sutton Hoo 
(early sixth century) and Benty Grange (mid-seventh century) in the UK are also 
of this type (Steuer 1987). The group has a rounded cap form with prominent 
crests and substantial ear-lcheek-pieces. They often have prominent decorated 
nose-guards and eyebrows. They are believed to derive from late Roman 'guard 
helmets'. In terms of its banded construction. Coppergate is similar to the mid- 
seventh-century helmet from Benty Grange and almost exactly like that from 
Valsgarde grave VII. Visually the Coppergate helmet resembles helmets from 
Vendel grave XIV (sixth-seventh centuries) and Broa in Gotland: hinged cheek- 
pieces. neck protection, fat crests terminating in flat animal heads, hatched 
eyebrow decoration. However, the use of a mail curtain to protect the rape of 
the neck and the shaped cheek-pieces are features of the "Spangenhdme'. a group 
of pointed helmets seen in France. Germany and central Europe (Steuer 1987). 
The face mask, present on many of the Vendel and Valsgarde helmets, is similar to 
the Sutton Hoo helmet and appears to be a sixth- to eighth-century feature which 
is clearly not present on the Coppergate helmet Later helmets used by the 
Vikings, the Normans and the English, and depicted in the Bayeux Tapestry, are 
simpler pointed forms with prominent nose-guards but little neck protection. 
The Coppergate helmet appears to be a bte form of crested helmet without a 
face mask, but still with a rounded cap form. 

• Decorative devices on the Coppergate helmet can be compared to other deco¬ 
rated metalwork, illustrated manuscripts and carved stone. The variations in 
decorative form change with period and ciAure. allowing artistic influences 
affecting the Coppergate helmet to be discerned: 

• Animal head at the end of the eyebrow. This is an unusuity squared-off 
animal head form with interlocking canines (see Fipire 1.10). Biting beasts 
with bared teeth are seen on late seventh- and eighth-century metalwork 
and manuscripts, particularly in Northumbrian art. eg. the Lindisfame 
Gospels (AD 698). 

• Top-view animal head at the end of the Inscription, between the eyebrows, 
las parallels in south-west England in eighth/ninth centuries and the sixth-/ 
seventh-century helmet decoration from the Vendel graves In Sweden (see 
Figure 1.11) 

• The interlocking bipeds with elongated bodies which develop into and are 
enmeshed In the interlace on the nose-guard (Adcock's pattern A) are the 
most prominent decorative feature of the Coppergate helmet (see Figure 
1.11). The use of bipedal beasts Is a widespread eighth-century decorative 
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teem. eg. the Leningrad Gospels. The depiction ol turning beasts' bodies 
into intetface starts in the mid-eighth century. The head term of the beasts 
has eighth-century parJels. The spirals behind the eyes oI the beasts arc 
seen in the eighth century, are rare after AD 775 and are no longer seen in 
ninth-century art. 

• From the analysis of the separate features, it it dear that the interlaced beasts of 
the nose-guard are the most diagnostic artistic term of dating on the helmet. The 
■beast turning into interlace’ form probably occurs after AD 750, but the use of 
spirals behind the eyes would suggest manufacture before AD 800. 

• Helmets have only come from the richest paves, e.g. that of King Redwald at 
Sutton Hoo. In the 60 or so wills daOng to before the Norman conquest, only 
four mention helmets, those of one bishop, one earl and two thanes. Given the 
high cost of manufacture of these individual made objects, such helmets were a 
symbol of wealth and social position. 

Trade 

• The surface of the copper alloy was analysed by EDXRF and samples drilled from 
the core of the metal were analysed by Atomic Absorption Spectroscopy 
(Pofard and Heron 19?6: 26-31). These confirmed that all the copper alloy was 
brass: 


Area anafyied 

cum 

*<9 


SnfX) 

Inscription sheet (wrought) 

735 

245 

IX) 

— 

Ropowork border (cist or wrought) 

742 

24.7 


— 

Central animal head (cast) 

74.3 

24.0 

0.9 

— 


All pieces of original copper alloy on the helmet whether cast or wrought were 
made of a high-line brass. This was a hi^i-qinbty brass, almost certainly imported 
from Europe, probably from the Meuse valley region - the centre of both the 
earlier Roman and die later medieval brass-making industry. This metal was 
selected for Its golden colour, and consistently used on the helmet for the edging 
strips, rivets. wire and castings. Similar high-quality brass 0 also used lor objects 
from the Sutton Hoo burial. 


Use 

• Unlike all the other rivets, loops and strips, which are brass, the rivets attaching 
the suspension loops onto the back of the cheek-pieces are made of bronze. and 
one of the suspension loops is also bronze. These brente rivets and the loop 
were almost certainly repairs carried out during the life of the helmet, probably 
after the mail curtain had been torn off. Five rivets used to hold the suspension 
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strip, which supports the nail curtain, to the back ol the helmet, were dome- 
headed and made of silver. In both metal and form they are different from any 
other rivet on the helmet. Again it is likely that these silver rivets are later 
replacements. Within the mail curtain, rings M567 and X50/1 had been repaired, 
since the sequence of welded and riveted rings was broken at these points There 
were also misshapen nngs E7i. W49. WSO-1. 26 that may also be replacements 
or repairs From this uie of different materials occurring at several different 
places on the helmet, a serves of between two and four separate phases of repair 
can be postulated 

• The presence of damage to the helmet Indicates use 

• Dent to the front left Infill plate probably from a projectile. 

• A nick on the side of the nose-guard, which could be from a spear or arrow¬ 
head (see Figure 1.11) 

• A dent in the front edging strip of the inscription. This appeared to be the 
result of a blow to the front of the helmet, though It could equally well have 
occurred if the helmet was dropped. 

• The pretence of wear and abrasion indicates that polishing was undertaken to 
enhance the visual appearances of the object. 

• The fine incised lines that decorated the elongated intertwined bodies of the 
beasts decorating live nose-guard have been partialy removed throu^i wear. 

• There is evidence of wear to the cross-hatch decoration of the eyebrows. 

• The roll-moulding edging to the inscription band has been worn away in a 
number of places, as have details of the incised opposing beast terminals on 
the edging at the end of the inscription. 

• The Inscription band has suffered wear and pressure from polishing, which 
has resulted in the flattening of some of the letters, eg. the word Oshere. 

Regular microscopic Strattons along the axis of wear confirmed that abrasive 
cleaners lud been used In antiqisty for polishing the brass work. The wear was 
not always in the most exposed brasswork. thus it had been cleaned carefully to 
try and preserve the decorative patterns and motHs Clearly the brasswork of the 
helmet, especially the irocnption band, eyebrows and nose-guard, was kept 
polished to a shiny condition. Ties woiid have presented the greatest contrast 
with the naturally black iron surface, and suggests that this helmet was worn or 
displayed This level of wear would have taken some time to develop, and indi¬ 
cates a long period of use. 

• The fact that the left cheek-piece and the mail have been deliberately detached, 
so damaging the eiigvig strip, and deposited Inside the helmet indicates that the 
helmet was partially disassembled and deliberately hidden'placed in a pit or 
shaBow weB. probably with the aim of bter retrieval The Internecine struggles of 
the Northumbrian royal family and aristocracy in the ninth century and the 
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eventual opture of York by the Vikings in AD 866 presented instances when 
ownership of an object such as the helmet, with Its indication of aristocratic or 
royal warrior status, might have been undesirable and represent the occasions 
when the helmet was most likely to have been hidden. 


Recordldatlng 

Retrieved from the excavation work ahead of building, the well and its helmet had 
no stratigraphic relationship with the archaeology of the excavation. Typologically 
the helmet comes from a period before the bull of the evidence from the Anglo- 
Scandlnavian occupation from the rest of the site. Dating of several types was 
obtained: 

• Dendrochronology of the timbers of the well gave a felling date of AD 586. thus 
the wei was probably constructed In the early seventh century. 

• Small twigs and other organic material from the filling of the well gave a calibrated 
radiocarbon date range of AD 560-840 

• Sherds of pottery and stratigraphy Indicate that the well was filed in c AD 900. 
prior to the redevelopment of the site c AD 930-5. 

• The Interlace ornament found decorating the nose-guard was considered to be in 
use during the period AD 750-75 ± 25. 

Thus it would appear that an eighth-century helmet was placed in a seventh-century 
well and covered by the tenth century. 



Chapter 2 


Objects as social indicators 
(form, decoration and display) 

WHO? 


2.1 Comparative analogy 

The collection and appreciation of ait. at we understand it today, developed in the 
seventeenth century. Vasari having created the concept of‘Old Masters in his Livn of 
the Ptunrm Sadfimt and Architects in 1550 (Kirby Talley 1998). Hie study of an 
artist or craftsman, the work they produced, their materials, technique, the subjects 
they depict and the style or expression of their work, as well as a full appreciation of the 
time and culture in which they worked, became regarded as cnnnoisscurship (Kirby 
Talley 1989). Through publication and research this developed into the discipline of 
art history. Formal classification of objects emerged in the nineteenth century through 
the development of typolofg* as an essential tool for studying and dating archeological 
objects. The bans for both the study of objects in archaeology and art history is 
analogy*. The object being researched is compared to similar objects about which 
information such as culture, date and use is known. If the researched object matches 
(in part or whole) the comparative object, it is considered probahle that the informs - 
tion regarding the comparative object also relates, in whole or part, to the object being 
researched. There is an underlying assumption that objects with similar shape (form), 
size, decoration, materials or techniques of manufacture come from the same cultural 
sourer, in extreme cases, the same artist or craftsman, and the date and cultural associ¬ 
ations of one must apply to the other. 

Analogies can be drawn between unreasonable (umbrellas and toadstools) as well as 
reasonable (lee Figure 1.10) objects/fnrrm/decoration Wylie 1985). Hodder (1982) 
has argued that analogy is at its strongest when. 




There is not one but many points of similarity: the greater the number of simdan* 
ties, the stronger the analogy. 

There is a continuum of variation (Le. intermediate forms) between the analo¬ 
gous objects. 

There is a reason, link or relationship between the analogous objects; such 
‘rational analogies* arc normally based on functional parameters such as use. 


Analogies between object***forms/decoration that are geographically and duono- 





Objects as social indicators 45 


logically similar axe invariably more reasonable. Given the strong effect of individual 
cultures on object form and decoration, cross'cultural analogies, i.e. generalizations, 
need to be well established (proven) but offer potentially very informative analogies. 
The process of forming analogies is similar to that used by the human eye and brain 
to recognize what they arc seeing (Caple 201)0: 5) and to how an archaeologist 
recognizes a cave painting as representing a specific prehistoric animal (Hoddcr 
1982: 176). 

The cultural and chronological information derived from analogy may not be 
meaningful, because of 

• copying - some objects are deliberately copied by later generations; e.g. Homan 
statues copy their classical Greek predecessors; 

• being widespread - die form and decoration of an object may be widespread and 
dius present in a number of cultures, or is longdivrtL 

• simplicity - if the form of an object is a simple functional one, it may be inde- 
pendendy developed by several cultures at several different dates; 

• idiosyncrasy - objects, or more usually decoration, may be made by an individual 
who draws litde or nothing from contemporary* culture. 

When reading an object and its decoration. Maquct (1993) suggests that in addi' 
tion to similarity tlierr are three further types of infeicncc that can be made. 


Association - meanings, ideas and other objects associated with a particular 
object; e.g. a casdc has associations of strength and security. 

Refrrent - one object agnals another without obvious reason. An example is the 
tradition for painting the robes of the Virgin Miry blue. This derives from the 
period in mrdicvi] Europe when deep blue pigments, lapis lazuli or azunte. 
were rare and expensive. To demonstrate his wealth and piety, the painting s 
sponsor would pay for the Virgin Mary to have deep blue robes. The association 
continued and the colour blue began to represent the Virgin Mary and her virtues 
of purity and innocence. Without the knowledge of the sequence of events and 
beliefs, this is not an obvious association. 

Symbol - the object or decoration symbolizes something that is related to the 
visual characteristic of the object or decoration. e.g. a portcullis, used by organiza¬ 
tions such as the House of Commons and English Heritage to symbolize 
guardianship. 


Identifying these aspects to the object allows the viewer to ’read’ the meaning of the 
object. Some of them may be debberaiely created by the artist/craftsman; others may 
be unconscious, and umply elements of the cultural environment in which they were 
working. 

The ascription of meaning to die shape and decoration of an object may appear 
initially to be a subjective activity. Thus the untutored may see a pair of crossed bnes 
( • ). The numerate may tee it as an addition sign, or recognize it as a symbol 
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representing more. Engineers may recognize it as representing positive in terms of 
electrical polarity; those familiar with European culture of the last 2000 years nuy see 
it as a Christian cross. Objectivity derives from many experts interpreting the obfcct 
or design in the same way (Maquct 1993: 38). This is similar to a scientific proof 
derived from a repeated experiment, which constantly produces the same result. The 
publishing of scholarly opinions on the interpretation of the symbolic meaning 
(significance) of objects followed by their general acceptance and appearance in 
standard textbooks equates to the repetition of an experiment and the derivation of 
the same results by different scientists. Gombnch (1972) suggested that there is no 
right or wrong way to view art: the observer knowledgeable about the culture from 
which the art derives can see and appreciate a great deal more of the similarities, 
symbolism, references and associations ir contains. The connoisseur may read more 
intu the objert than its creator or user ever did, as Prown (1993: 10) demonstrates 
when he derives the female breast as the inspiration/subliminal reference behind the 
form and function of an eighteenth-century American pewter teapot. 


2.2 Form, style and dimension 

The configuration of an object is referred to as its form. When groups of objects share 
characteristics of form, those mcmblanccs constitute style. In art history the study of 
such characteristics u referred to as formal or stylistic analysis. Another definition of 
conncmscurxhip u where such analysis is used to discriminate between objects (Prown 
1994). Working at the speed of die human brain, stylistic analysis is a very quickly 
applied technique, allowing the connoisseur tn place any object in its period and 
cultural context. Style is the physical embodiment of personal and cultural ideas and. 
as such, summarizes and communicates cultural and personal beliefs, craft traditions, 
and functionary of object and materials (Hodder 1982: 191). As such it typically 
refers to the features characteristic of the products of one or more workshops having 
common technical abilities and cultural associations. Thu is most usually applied to 
refer to the distinctive material culture of an ethnic group (Wobst 1977. 1999). 
though there is a considerable body of archaeological literature discussing style 
(Wobst 1999: 119). It can be expressed in more general terms' *... style is any distinc¬ 
tive and therefore recognizable way in which an act is performed nr an artefact is made* 
(Gomhrich 1972). 

Style has been used to refer both to the small aspects of conscious or unconscious 
decoration distinctive to one craftsman and to Large-scale artistic movements such as 
Impressionism or to artistic periods such as Art Deco or Romanesque that share a 
senes of architectural or object forms, decorative motifs, materials and techniques. 
Ihe extent nf the stylistic tradition will vary, as will its distinctiveness. Some styles are 
simple, and very similar object forms such as bowls and containers may be derived 
independently by several groups. Some are complex and are unbkely tn have been 
developed independently: their presence indicates cultural contact or a common 
ancestor. Changes in style often piovide archaeologists with evidence of contact. This 
is exemplified by historically attested examples such as the influx of Chinese porcelain 
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Figure 2.1 Graph of the weight of lithic projectiles recovered frem Dryslwyn Castle 

Wales. The smallest weight were slingstones; the medium-sized stones p to 
10 kg) were simply thrown at attackers from the casde walls the brgest 
were stone balls thrown at the castle by a trebochet (siege machine). 


in the seventeenth century into Holland and England, which ltd to a fashion in 
Eutope fur blue-and-white ceramics (see section 4.9). 


Dimensions 

Objects examined by an investigator/connoisseur should be described metrically 

(measured) as well as technically and stylistically (c.g. Whitr 2002): sec section 1.9. 

• This ensures that the size of the object is correctly appreciated, and thus proposed 
uses or methods of manufacture are relevant. 

• Measurements permit large groups of objects to be subdivided by size. These arc 
most relevant when subgroups with one or more similar dimensions are detected. 
Arranging dimensions in ascending or descending order can reveal steps in the 
distribution: sec Figure 2.1. which indicates selection of projectiles of particular 
weights. Such groups may be correlated widi specific uses, or be related to other 
variables, restricted date ranges, specific regions or specific producers. Tlicy may 
also indicate the presence of standards, or limitations imposed by transport, raw 
material supply, talue. etc. Plotting dimensions in the form of histograms cjn 
produce graphs with peaks that indicate a prevalent size, a series of peaks indicating 
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a deliberately created series of axes. Plotting one dimension against anotiiex. 
forming an X-Y or scatter plot, provides a convenient way of dcscribing/anahning 
differrndy shaped objects. Graphing the height and diameter of turned wooden 
bawls from the Coppcrgxtr excavations in York distinguished concentrations of 
taDer narrower containers (‘cup*’) and of broader, shallower 'bowls and platters'. 
These vessels probably lud different uses and were also made by diiTermt manufac¬ 
turing mcdiods - spindle-turned and face-turned (C Mortis 2000: Fig. 1027). 

• Exploring the dimensions of objects at different dates or between different 
cultures can reveal differences that may have cultural or technical reasons (ice 
section 3.12). Changes of dimension describe decay or alteration to objects (ice 
section 2 . 12 ). 

• Sites of a number of objects can be described with appropriate terms, lc. range 
(between the largest and smallest measurements) or statistical trims such the 
mean (average) or variance or standard deviation. This enables unusual-sized 
objects or those with a different ratio of dimensions to be easily noticed. Fakes 
air. as in the case of the Han mirror (see section 6.7), often first detected because 
of unusual dimensions. Distributions, described with a mean and standard devia¬ 
tion. can be compared through statistical tests such as a Student's / test, to deter¬ 
mine and describe differences. 

• 1 1 dimensions are known, then quantities of materials used to create or process the 
object can be calculated, giving economic information on the extent and cost of 
manufacture. Thus tlie size of the giant trrr from which planks were used to 
construct the doors of Durham Cathrdral can be calculated (see section 6.8). It 
the volume and weight of an object made of one material are known, its density 
can be calculated and potentially the material identified. 

2.3 Typology and classification 

Linnaeus in Sjitema Naturae (1735) bad shown that grouping togrthcr plana and 
animals that had similar characteristics allowed the ‘scientist' to create groups or fami¬ 
lies of simdar organisms. This process brought some order into the seeming disordered 
complexity of the natural world. This classification process proved popular with 
scholan in the subsequent centuries, and many things were grouped like with like. 

The dispbys of the Great Exhibition of 1851 in London frequently showed how 
products had developed, demonstrating the improvements of civilized society and of 
more recent manufactures. In 1859 the publication of Darwin's On the Onpn of 
Sprtia provided the median ism of natural selection, the survival of better-adapted 
individuals, tn explain the evolution of animal and plant spears. Antiquarians such as 
Pitt Riven used evolution and natural sdcctinn tn explain the devdopment of 
artefacts such as pnmitive weapons. In 1875 Pitt Rivers gave a lecture tn the Royal 
Institution in lnndon entitled On the Ewlunon af Culturt, in which he built on the 
work of Evans and Wilde to outline sequences of object development, from the umplc 
to the complex. He illustrated his lecture with examples of flint and bionze axes, 
where objects of similar material and form were related to the dirunology of human 
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cultural development - human epochs (M. W. Thompson 1977: 1^6-56). Thus 
Pitt Riven had outlined the subject wr know as typology and used it as a potential tool 
fnr studying the remains of the past. He also used the technique of stratigraphy, in 
which younger objects overlay older objects, to confirm his typological sequence. This 
conjunction of stratigraphy and typology formed the basis for development of the 
discipline of archaeology. Typology and tlsc evolution ol object forms and decorative 
motifs now encompass a number of ideas: 


Claudication is normally undertaken on the basis of four characteristics; 

• function attributes - objects with similar functions have similar thapes, 

• shape attributes - shape and dimensions, 

• surface attributes - decoration, colour and surface finish, 

• technological attributes - materials ut manufacture. 

Artefacts that share similar attributes arc gioupcd into types. A balance of attrib¬ 
utes is uicd. 

Groups of artefacts tiiat occur together are referred to as assemblages. Groups of 
assemblages with similar objects that occur in a geographically and chronologi¬ 
cally restricted area are often described as a ‘culture’ nr, more accurately, a ’mate¬ 
rial culture*. The assemblages are interpreted, by analogy with present-day 
human activities, to represent people carrying out similar activities, e.g. burial or 
manufacturing processes, when people engage in the same activities using similar 
objects, it identifies them as having strong social, ethnic or religious ties. i.c. a 
tribe or nation. Archaeologists tend to use the more non-specific term ’culture . 
However, modem ethnoarcharnlogical parallels have demonstrated that archae¬ 
ologists should show caution in moving from object types to tnbes, uncr if you 
choose different objects, you get different tribes. Objects vary, depending on 
gender, kinship groupings occupations and other social groupings (Hodder 
1982; Renfrew* and Balm 1991: 168). 

Though sequences of development (typilogics) normally run Irorn the simple to 
die complex it was recognized from an early date that the shape or decoration of 
an object could also become simpler and more stylized over time. This is demon¬ 
strated by the motif of the horse on the coinages of Inin Age Britain, which 
becomes increasingly stylized over time. 

In order to create a relative chronology for groups of difTrrent artefacts, such as 
graves each with an assemblage of grave goods, they aic arranged in an order 
(seriatiun) which assumes that objects of similar type arc manufactured for as 
short a time as possible. 

Human beings identify what they see by reference tn previous visual images and 
understand them from the information associated (cued) from that image (Caple 
2 (K)(h 2). Consequently the form and decoration of objects are normally created, 
and identified, with reference to visually similar prcdeccssora. 

When a new’ type of object (shape or dccuration) is developed. its production 
numbers start slowly, increase ovei time as die object becomes more papular, and 
dien decrease until it dies out. This gives a shallow Gaussian (bell) or 'battleship' 
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hfure 2J The ratio of decorative motifs from gravestooes at Stoneham Cemetery. 

New England. (From by Smaff Things forgotten by James Deco. ■© 1977 James 
Deetz Used by permisaxxi of Doublediy, a division of Random House Inc.) 


curve. When combined with the development from simple to more complex, or 
more styiiml. forms, a sequence of object production is established. Hus character* 
utic can be demonstrated wxdi historically dated examples such as the decorative 
motifs cm New England headstones <Dertr and Dcthlefsen 19!M; Dcctr 19%) (sec 
Figure 2JI) and again provides relator tilting for the artefacts in a typology. 

• As with evolution, in fairly stable oc constant conditions, i.c. a relatively settled 
and peaceful society, there is believed tn be a slow or gradual change in object 
form, decoration or manufacture 4 ... since the consequences of changing raw 
material or altering processing techniques have been unpredictable; they are not 
modified without strong impetus (Kingrry 1993; 220). 

• However, in periods where there is great change in society, c.g. the emergence of 
new pobtscal nr religious groups, nr wars, new ideas arc clearly prevalent, often 
leading to dramatic changes in the form, decoration, matcriab or methods used 
to manufacture object*. 

• There arr many influences on the sue. shape, decoration and materials of an 
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object. Piratic (1994b) describes the importance of family, peer gioup. cultural 
icons, personal beliefs anil physical reality (e.g. climate) in determining the choice 
of clothing (fashion) worn by young twentieth-century females. The relative 
influence of these and other factors will change depending on the type of object. 
In general, objects with a high degree of functionality change little over time. 
Thui the form of axes changes bttlc throughout the Roman penod, but wall 
paintings and mosaics change substantially. 

An example of a typology, such as that of arrowheads from the high medieval period 
compiled by Oliver (estop (see Figure 2.3). shows the variety of forms related in part 
to function and to the evolution of form over time. Figure 2.4 show* a time chan with 
the occurrence of the various forms over time, m this case anchored to specific exam* 
pics fnim specific sites. The mart varied and numerous the objects, the more difficult 
to establish a consistent and workable typology, as demonstrated by the seventeenth - 
century ceramics of the Cheiapcakc/Virgima region (Beaudry ft aL 1991). It should 
be emphasized that tlsc objects in a typology category arc not identical until the era of 
mass production. Variation is present as a natural product of human manufacture and 
as an inherent trait that leads to the evolution of the object form ol the next typology 
category (Wobu 1999: 127). 


2.4 Decoration and images on objects 

All decoration is significant, acting as a symbol (referent) through association or simi¬ 
larity to remind the viewer, consciously or unconsciously, of other objects or ideas. 
Even the absence of decoration (a blank canvas) or the absence of expression (a blank 
look) conveys a message. It takes time and resources to add decoration to an object and 
makes the object appear more appropriate or appealing. This is undertaken because it: 

• increases value 

• signifies status and social position 

• shows affiliation 

• indicated enables the object to perform a specific role/uie, e.^ to bold spirits associ¬ 
ated with the object or bleu or purify actions with the object (Hodder 19H2:185). 

To conserve time and energy, the human mind normally seeks to minimize the 
visual complexity so that it cm recognize objects more quickly and efficiently (Caplc 
2000: 5); thus plain undecorated simple shapes are simpler to appreciate and nugjit be 
considered preferable. However, we have evolved because we arc curious creatures, 
and it is in our nature to mentally explore, thus complex forms and decoration 
intrigue and attract us. We oscillate between these extremes, leading to variable levels 
of decoration of surfaces depending on the cultural traditions within which we 
operate. Features such as the presence of repeats of ornamentation and regularity of 
pattern are, like the beat of a song, a mechanism by which the human mind helps to 
maintain order in the potential chaos of ornamentation (Gumbrich 1984: Chapter 1). 
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Aspects such as overall decorative scheme/structure may be considered as den vine; 
from the structures or groupings in a society: the motifs derive from cultural symbols 
and beliefs, whilst the details and execution ol the motif may derive from the person¬ 
ality and artistic tradition of the manufacturer (Hoddcr I9K2: 183). This is largely 
undertaken at a subconscious level, and the design limply regarded as traditional. 
Whilst much decoration is culturally specific, some of the simplest decorative ideas 
appear to be crocs-cultural, such as incised lines on a pot which accentuate the curve of 
the ceramic, or regular lines, dots or tuothed forms which suggest contxul and order. 
The must complex forms of design, such as heraldic devices, ptovide a large number of 
messages and ideas, not least of which is their indication of restricted use and notions 
of ownership. Simple devices bite the hair of a figure streaming out behind it suggests 
movement nr wind — things which cannot be directly seen, only fell or their 
consequences observed. 

Decorative designs follow the evolution of object forms as previously discussed. 
Thu u exemplified by the images seen on the gravestones of New England, fames 
Dcccz noted how the gravestones of different periods had different likelihoods of 
displaying images, such as a death s head, a cherub nr a wdlnw tree (Deetz and 
Dethiefien 1994; Deetz 1996). Changes in the relative popularity* of these ftirms are 
recorded in Figure 2 .2 . 

The early death’s head images were a reflection of the religious convictions of the 
period, the orthodox Puritan beliefs of the seventeenth and eighteenth century 
emphasizing the mortality and corruptible body of man. This also generated an appro¬ 
priately direct text on the gravestone, e.g. ‘Herr lies The more relaxed religious 
views following the Great Awakening fas the mul-eighteenth century led to the adop¬ 
tion of the cherub image, emphasizing the separation of the soul from the body, an 
image which would have been considered idolatrous in the earlier period. Thr tat on 
the gravestone subtly indicated the separation ol body and soul, e.g. 'Here lies the 
body of By the early nineteenth century, the ndc of the soul was increasingly 
important, with memorials to people buned elsewhere appearing in the graveyards, 
and memorials to groups of people. The image of the urn and willow emphasized the 
more abstract quality of such an age and the more intellectual Methodism and Unitar - 
ianism increasingly practised. Hie text also reflected these more cerebral and ethereal 

beliefs with texts such as ‘Sacred us the memory of_' (Deetz and Dethiefien 1994; 

Deetz 1996). Thus simple variation in the decoration can be seen to reflect wider 
social changes and to follow recognizable patterns of social development and artistic 
expression. 

Decoration is nor present uniformly throughout a society at any given point in 
time: there are variations, as one motif is popular in one region but not another, 
popular with one group in society*, but nor another. Deetz noted that the new cherub 
motif, which originally derived from England, was widely used by the intellectual elite 
of Harvard University buried in the cemetery at Cambridge. Mass. (63 per cent 
cherub. 3 per cent death s head). However, in Boston, with fewer sophisticates and 
social leaders, there were far fewer cherubs, and the death’s head motit carried on for a 
considerable period of time. This demonstrates the prominent role of elites in 
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figure 2.4 BntJjh mwScvaJ arrowhead time chart (From Jesscp 1996) 

bringing change to any society’. Decorative motih, like other ideas* move slowly 
through a society*, usually starting in urban centres with social elites, and diffusing 
slowly out into rural hinterlands. The mot it of the cherub diffused slowly into the 
rural arras surrounding the urban centra such as Cambridge and Boston. It travcOed 
approximately one mile per year, arriving tn cemeteries ten miles from Boston a 
decade after it appeared in Boston. Evidence of design evolution is provided by the 
transformation which the death's head mold underwent in the rural districts of New 
England. Local stonemasons evolved the death's head form during the eighteenth 
century. In some instances it acquired cherub features, and in other new forms became 
a Medusa-like form, as seen in die work of stonemasons such as Ebcnczer Soule, 
working in the Plymouth area of Massachusetts (Deed 1996; Chapter 4). 

Many forms of decoration are simple patterns or rnotifi. designs that last for a 
long time. Thus objects with ’ring and dot decoration occur m Britain from Roman 
to High Medieval contexts. Many decorative forms re-occur regularly throughout 
human history. The association with prrvuius cultures can be part of the reason for its 
use. Thus the revival of classical styles in the Renaissance and Georgian periods 
derived from the esteem with which tlse art and ideas of the classical period was held in 
later ages. 
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The symbolism of decoration was even more pronounced when recognizable 
images such animals, plants and humans were depicted. Such images should be 'read' 
carefully in order to understand which social group, which virtue or rice is represented 
by the depicted animal. The Wilton Diptych (twu*leafcd portable altar idem) was 
made for Richard 11 and contains an image of the Virgin Mary and surrounding 
angels, who all have deep blue robes, and necklaces formed of hroomdnds: a French 
royal emblem. England was at war with France until 1394 when Richard agreed to 
marry the French princess in 1396. Since he died in 1399, the presence of the 
biuomdods indicates this diptych must have been painted between 1396 and 1399 
(Gordon 1993). 

Images could be deliberately manipulated to encourage bebef. The image of the 
emperor or monarch on a asm is invariably flattering. This was often the only image 
most people would sec of their ruler, and the innate human ability to read human faces 
made this an effective and subtle form of propaganda. Images on object* often give 
them significance and desirabibty to one group in society, e^g. Roman glass gladiator 
cups, which depicted gladiatorial combat, and circus cups, which depicted chariot 
racing, hive been pit dominantly recovered Irom Roman military sates (Pnce 1978). 

In some cases the absence of ornament lias been seen as desirable: 
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• In the Second World War tlx: absence of decoration indicated the socially deni¬ 
able trait of economy. 

• From the sixteenth century onwards, some Protestants such as the Puritans 
shunned ornament and colour nnce the}' were regarded as diversions for the 
human mind, drawing it away from the serious business of life and awareness of 
God. The absence of ornament removed identifiers of wealth and social status — 
an idea also used in the present day for uniforms or dress codes in school or at 
work, in order to minimize competition and conflict* 

• In the twentieth century tlse Modem movement promoted the idea of ‘purr* 
object form and removed ornament from its architecture, intenors and objects. 
This was an artistic fashion that had aspirations of functionality and cgalitanaiuim. 

These anti-decoration philosophies indicate how decoration or ornament is con¬ 
sidered as a means of displaying wealth, power and position. It diverts human percep¬ 
tion away from the basic nature of the object and suggests other ideas and forms 
through its presence. Each and every culture has had different forms of decoration. 
These evolve, providing a convenient dating tool foe archaeologists. The absence of 
decoration can also signify that an object is not finished. 

2.5 Text and inscriptions on objects 

The written word is a senes of symbols that convey complex meaning. The presence of 
text as letten. numbers or symbols indicates the presence of a writer who is serking to 
communicate information to a reader. Text falb into three categories: 

• bonks and manuscripts where the wntien information is the exclusive purpose of 
the object. e.g. the Lindisfarne Gospels; 

• objects such as gravestones, coins and packaging where tiicre is a relatively small 
amount of text, but it u a key component in the objects function, e.g. the Baycux 
Tapestry (see section 2.11); 

• objects such as ceramic vessels or cars where text is not an essential parr of the 
object but is present to provide additional informition. such as place of origin, 
part numbers, a maker s mark or the signature of the artist (see section 2 . 8 ). or 
decoration (sec Figure 2.5). 

Words or alplunumcrx: characters can convey simple information, e.g. ‘Fire Door. 
‘£22.78*. ‘$22.78’, winch arc often indicative of die objea’s use and the penod or culture 
(pbee) from which the object, nr at least the writing, derives. They can also convey far 
more complex ideas such as emotions. To interpret any text it is im[sonant to recognize: 


• Who u the WTiterf The manufacturer, the state or other controlling organization, 
the owner, the user or tlse artist/craftsman who made it? Subsequent owners or 
users may add text. 

• Who is the reader? Thu is usually the intended user of tlse object viewing the 
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figure 15 Thirteenth'/'(<xjrteenth-century brooch from Dryslwyn Castie Wales 
Redkrap (1994) has suggested it is decanted with an imitation Latin 
inscription. wWst Goodai surests it reads X IHESV5 NAZARENUS*. 
invokirg tafisrrorx or prophylactic properties (Goodai 2002). (Drawn by 
Oliver Jessop) 


work of art, tiling tlx: coin or reading the book. There may also be unintended 
users such as later generations of museum visitors. The intended reader is 
expected to have the cultural knowledge to understand the text, c.g. speak the 
language unintended readers may not understand or may misinterpret the 
words. Thus what a modern schoolchild understands from reading a Shakespeare 
play is very different from a sixteenth-century theatregoer. 

• Why is the writer trying to communicate? The reasons for writing are numerous, 
from simple instructions and factual information, e.g. 'Exit', tn the complex 
fantasy of a novel. Since the writer is trying to make the reader believe or under* 
stand something, all writing comes with inherent bias (sec section 5.1). 

• What languagr is used? Thu may indicate the date and origin of the object (ice 
Figure 2.6), though many inscription! arc often written in formal language and 
thus appear much earlier than they actually are. This is exemplified by the use of 
Latin on present-day UK coinage, and roman numerals for dates. 

• The style and nature of the lettering - typography. This may indicate date and 
origin, but alio the level of formality, and may contnbutc to die image ptujectcd 
by the object (ice Figure 2.5). 

• Punctuation, abbreviations and slang can be interpreted in many ways; formality, 
familiarity, emotions such as anger, brmty or ignorance. Tims ‘RIP’ on the grave¬ 
stone may be simply a standard abbreviation for ‘Rest in Peace’, but oner letters 
carved in stone are often paid for per letter, such abb revu arms may be a ciki saving 
measure. It is normally necessary to have detailed knowledge of the period culture 
from which an object derives m order to correctly interpret abbreviations, c.g. 
‘CCAA* stamped on the base of Roman glass bottles indicates that they were 
made in Colonia Claudia Ara Agrippenas. modern-day Cologne (Pncc 1978). 

• Wordi are spelt differently tn different languages, regions and cultures. The 
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figure 16 Fifth-/sixth-century Latin graffiti from TmtajeL Cornwall which demonstrate 
the continuation of the practice of writing in Latin after the Roman period. 
(Photograph courtesy of Jennifer Jones) 


choice and spelling of words in the Baycm Tapestry indicate it was made in 
Saxon England rathe? than Normandy (see section 2.11). Though the misspel¬ 
ling of words may indicate a lack of knowledge or care (sec Figure 2.5) it may also 
be a form of slang or derive fmm a period when spelling was not standardized. 

• Words used can indicate the nature of the relationship between the writer and 
reader, e.g. the use of 'Father indicates the level of formality, ‘Dad’ or ’Pa’ a level 
of informality. Graffiti arc familiar and personal and use slang, whilst most dedi¬ 
cations and inscriptions hair formal language and correct names and titles. 
Words can alto indicate period, culture or region, e.g. ‘bairns' - a colloquial term 
for children in north-east England and Scotland. 

• Tat is capable of analysis lo reveal complex relationships and meaning: e.g. the 
text on the Coppergate Anglian helmet clearly indicates that the wearer was a 
Christian (see section 1.9). However, detailed knowledge and analysis of the text 
of the Lindisfame Gospels were required to reveal that the observance of some 
Christian festivals and not others indicated the date at which the text was written 
(M. P. Brown 2003a). 

• Symbols can indicate the function of the objects, and the culture and period from 
which the writing, il not the object, derives. Thus objects priced in shillings, eg. 
*3/-', derive from countries using sterling, principally the United Kingdom, and. 
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in that case, from before decimalization in 1971. when the shilling ceased to be 
legal render. 

Advertising material identifying the contents and extolling the virtues of the 
product and the manufacturer are frequently present on the exterior of many nine* 
ternth* and twentieth-century objects. Because of their exposed position, often only 
traces of lettering arr found. The names of manufacturers, products or trademarks 
may be short-lived and thus may provide dating for the abject. The name of a manu¬ 
facturer may enable details of the pruduct to be recovered from either trade catalogues 
or company records. Many machines and other composite objects have part numbers 
on individual components to allow identification and replacement when worn or 
damaged. Where companies or individuals own objects, they may wish to demon¬ 
strate this through painting, printing, engraving or stamping the family aw. com¬ 
pany name, initials or logu on the object. Individual users would often simply scratch 
their name on an object. 

The deliberate use of text by authorities u seen on coinagr. it is usually symbolic 
rather than readahle text. All the present British coinage bears the inscription Ehsa* 
brth U D G REC F D, where the initials stand for Da grarta rtghutfida defender (Eliz¬ 
abeth 11. by the grace of God. queen and defender of the faith). Much of the text ts an 
abbreviated form of Litin. not spoken or written in common usage since the sixteenth 
century, and the term ‘defender of the faith* refers to a title granted by the Pope to 
Henry VIII in the early sixteenth century, when Britain was a Catholic country. So. 
whilst text may provide crucial information about an artefact, it may not be contem¬ 
porary or the literal truth. 

Use of text as a mark of authority is seen in the presence ol mint mirks or the name 
of the moncyer stamped onto medieval and Roman coins to indicate the date and 
place of manufacture. To indicate the punry of gold and silver objects, punt)* symbols 
began to be stamped on them in London in the thirteenth century. This hallmark 
system became widespread and muted, the range of symbols being expanded to 
include the place and year of manufacture. The system earned royal authority, and 
was in many ways identical to the guarantee of coinage. It demonstrates the readability 
and increasing importance of symbols as well as text. 


2.6 Context 


An object s physical context ts derived from.* 


• The physical material (tod, packing material, frame) that surrounds the object. 

• The prove nan cr of the object, lc. where it is located when found. This can refer 
to the room and building in which it was recovered as well as the area, region or 
country in which that budding was situated. This may be the museum storeroom 
or the base of a well of an archaeological site in York. 

Objects such as shoes normally indicate the loci of leather-working techno¬ 
logy and style of footwear taihion prevalent at the penod of manufacture. 




60 Objects 


However, when recovered from inside the walls of j building in roofs and below 
floors, shoes were objects designed to ward off evil, especially witchcraft (Mcrn- 
field 1987: 131). Horseshoes similarly could be talismans to ward off evil rather 
than unique indicators of the presence and use of bones (ibid.: 161 ). 

• The artefacts associated with the object. These may have an important cultural nr 
functional relationship to the object. Thus the other objects and the ikelctun 
found with an object indicate that it is a grave with a scries of grate goods, which 
were almost certainly all buned together at tlie same time and thus have an 
important chronological and cultural relationship (see section 4.8). 

Some objects, like cutlery* and pieces of china, arc part of sets with similar styles 
and decorative motifs but different farm and function. They arc bound together 
as a group in complex, cultural activities such as feasting. The presence of one 
clement indicates the anginal existence of all the other dementi in the set. 

The approach of looking at objects as pan of sets or groups can be expanded to a 
structuralist view of human society*, in which all artefacts are related as part of a 
recognized group (metonymic) and a senes of equated groups (metaphorical). 
Associations of unusual groups of objects can have powerful symbolic meanings. 
The association of pirn or nails with hair or other body material, sometimes with 
doth shapes and/or urine within a sealed ceramic container - often a Bdlarmine 
jug — usually from a seventeenth-century context, indicates a witch pot. These 
were created to repd witches, and often secreted in the houses of those who felt 
themselves cursed (Merrificld 1987: 16*-75). 

Objects may have many different functions or symbolic meanmgv their actual use/ 
symbolism may only be indicated by their context (Hodder 1991: 121-53). Foe a 
simple thirteenth-century* dagger the context, derived from the surrounding material, 
location and associated artefacts, determines the object s importance and meaning* 

• in a medieval armoury 

• in the hack of a victim (friend or foe?) 

• as an eating implement 

• whittling wood to pass the time 

• sharpening on a hone stone 

• cutting the strings of a purse 

• held up as a crocs on which to swear 

• part of the dress of a krughc 

• presented as a prtxr or gift 

• as pan of a display oi arms and armour on the wall of a nineteenth-century 
country* bouse 

• in a museum display case 

• thrown away as an offering to the grids or spirits. 

The context from which an object is rrcovctcd is only the last one in a potentially 
lung history. These final contcxts/uses, such as deposition in a grave or discard after it 
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has erased 10 be functional, arc greatly over-represented in the archaeological record. 
Only study of the use of an object, through written texts, illustrations and traces of use 
on the object. will reveal many of the previous contexts in which the object was 
utilized. The Coppergate Anglian helmet (see section 1.9) and the Winchester Reli¬ 
quary (see section 5.8) demonstrate that even valuable or religious objects can end up 
in untypical discard contexts at the end of their lives. Archaeological contexts suffer 
trorn problems of rcsiduabty (sec section 6.2). Historic objects often denve from 
museums or their role as an 'antique* in histone houses and arc thus devoid of their 
original use context. 

Contexts need to be critically evaluated. The nnnh door of Durham Cathedral (see 
section 6.8) may. like many architectural features, be considered to be 'fa uni, as ir has 
occupied the same position nnce it was hung in the twelfth century. However, since 
then the doors have had their original iron scrollwork removed, been given vertical 
mouldings and been covered with black paint. A small acini door was cut through die 
main doors, and much of the top of the doors was sliced ofT in the nineteenth century. 
A twentieth-century removable wood and glass vestibule now normally obscures the 
back of the doors. The whole of the front of the cathedral had several centimetres of its 
extenor stonework removed in the late eighteenth century; the medieval front porch 
was also removed and the entrance remodelled. Much of the remaining stonework has 
weathered or is modern stone replacement. Consequently there is now little of the 
object's original appearance or context visible. 

One useful context for lustunc objects is their surrounding packaging matcnal 
(original toys, etc), case (cutlery, medical or mussed instruments), frame (picture 
or photograph) or iheath (sword). Such cases, enclosure! and packaging provide, 
through the materiab of which they are made, the additional cleaning materials/ 
devices they can enntain and the information on the manufacturer printed on them, 
valuable information about the objects, their care and cleaning, their use. their manu¬ 
facturer. and the accessories that went with the object. The)’ provide a glimpse of the 
object as a newly manufactured object. Cases and packaging are often inscribed with 
the name of the gift-giver or the owner of the object. Such cases, frames and packaging 
hdp maintain the object in good condition and add to the value of the object as a 
historic document, a vdue often reflected in the increased monetary value of cased, 
framed or packaged items when sold as antiques. The case should also be seen as an 
object in its own right. Cases that contain objects arc not alw*ays originals, and can 
have their own histories of use and abuse. Some things we regard as objects were origi¬ 
nally cases. Thus amphorae, coflins and furniture such as chests of drawers, bookcases 
and wardrobes are finely wrought cases. The value of the contents or the role of the 
object as a display item meant, especially in the case of furniture, that it was made with 
the finest materials and the highest levels of craftsmanship. The Winchester Reliquary 
(case study, section 5.8), is a ose for its relics. Reliquaries and other cases may contain 
more information about the period and construction than their contents: they often 
reflect the craftsmanship of the age and stylistic features wftsch date the contents. Cases 
can be replaced at a later date. e^. the treasure bending provided for the Lindufamc 
Gospels by Bishop Maltby in 1853, where the binding provides a clear indication of 
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nineteenth-century artistic tutn and values, removing the earlier histone binding 
but protecting the eighth -century manuunpt (M. P. Brown 2003a). 


2.7 Coloration and coatings 

Whdst the underlying form and materials of an object may primarily be functional, 
many object! hate been given surface finishes which are culturally determined. The 
colour of an object is an important cultural identifier. Different cultutes associate 
different colours with different emotions, events and activities, c.g. Western Euiupcan 
and American culture associates death with the colour black, whdst in Ouna it is asso¬ 
ciated with white. 

Social and religious groups, e^ political panics, both in the present and the past 
adopted a colour in order to enable followers to display their beliefs through wearing 
the colour. Colours acquired associations because of the properties of materials with 
those colours; e.g. tlie high value of some pigments, metals and dyes lias led to thusc 
colours being associated with wraith. In mid-fiftecnth-ccntury Flanders the duttnc- 
tive scarlet red dye. kermes, cost 29 times as much as the leu vivid but more 
commonly available dye, madder (Munro 1983). Associations of wraith, rank and 
status were reinforced by wearing colours, e.g. the scarlet robes of a cardinal. Efforts to 
preserve such distinctions led to restrictions on the wraring of coloured clothing such 
as the Sumptuary Laws - statutes passed between 1337 and 1604 in England that 
forbade the weanng of specific colours and styles of dress save by those of the appro¬ 
priate social class. 

The changing fashions and social and economic environment in which an object ts 
placed can be revealed by its changing external appearance. Thus a cross section 
through the paint layers of Battersea Bndgc revealed the changing colour of London s 
bridges, gilded far a coronation and camouflaged during two World Wars (H. Hughes 

2002 a; 13). 

There arc numerous ways in which colour and textute may be applied to an object. 
In particular the expression of value an object projects is ftcqucntly enhanced by 
surface coatings: 


• Paiirutton - chemical treatment oc controlled natural corrosion can lead to the 
development of coloured mineral coatings. Variation of the metal, its composi¬ 
tion and the chemicals used to treat it can lead to a wide range of possible colours, 
especially on copper allays (Hughes and Rowe 1982) (see Figure 2.7). The finest 
examples of this technique were seen in the Japanese ihakudo wurk (La Niece and 
Craddock 1993). 

• Gilding - gold is rare; when pure it can be worked to form thin sheets and wires 
without tearing and, uniquely amongst the early metals, it did not tarnish. This 
highly* reflective metal could thus be formed into thin sheets to cover objects, 
making them appear valuable solid gold objects. A wide variety of 'gilding tech¬ 
niques were practised from at least the fourth millennium BC to the present 
(Oddy el dl. 1988: Lins and Oddy 1973* Buddcn 1991; Draymann-WcUscr 
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2000; Bcgclow et at 1991). Gilding was often applied directly to the surface of 
metals, especially copper aDoy (burnished, leal gdded, fire (mercury or amalgam) 
gilded or attached with adhesive). When applied to materials such as stone or 
wood, a layer of gesso (calcium sulphate or calcium carbonate in animal glue) was 
applied to the surface first, followed by a layer of bole (gesso typically coloured 
rrd or yellow with iron oxides or clay minerals) onto which the gold was 
burnished (wutri gilding) or adhered foil gilding). 

• Wkitf/riloery metal coating- though silver could be applied in a similar manner to 
gilding, it could tarnish and was rarely used. More resistant to corrosion, tin was 
applied from the Roman period onwards as decorative contrast on jewellery, and 
by the High Medieval period on iron objects. e.g. spurs, as corrosion protection. 
The tin could be applied molten nr to heated objects, as it has a low melting point 
(232 *0, or chemically deposited, as it was to medieval brass pins (sec section 
3.12). In die twentieth century. white-metal coatings such as zinc (galvanizing, 
nickel plating and chromium (chrome) plating were applied to inm/sted to give 
corrosion*rcsistant whitr/silvery metal finishes. 

The highly reflective nature of gold and silver meant that fine incised decoration 
showed up well as patterns of light and dark on the metal. Coloured stones, e.g. 
garnets, enamels and niello (a black metal sulphide paste frequently seen deco¬ 
ratings the r (La Niece 198.3)), were seen decorating jewellery. Base metali such at 
copper allays and iron could he kept in polished condition to emulate tlse reflec¬ 
tive gold and silver, c_g. the brass on the Coppcrgatr Anglian helmet, which has 
dear evidence of being polished. 

• Paint is formed of pigment particles - coloured minerals and Likes (dyed inert 
materials) - held in a binder. It is normally applied in a layer us colour the surface 
of objects oc buildings, or applied to rocks and other natural materials. Paint can 
be used tot 

• cover an obycct to give the impression of being another material - in the 
eighteenth-century garden. lead statues were normally painted white in 
order to imitate the more expensive marble; 

• provide decorative blocks of colour for simple aesthetic effect; 

• create images in a combination of colours and shapes, eg. od painting; 

• protect against the effects of handling and weather — external wood surfaces 
such as doors arc often painted. 

Paint layers deteriorate: they can wear off, peel and flake through the effects of 
human contact and wcidier. They fade or discolour because of the effects of light, 
and dull through the effects of dust. Objects and interiors were often repainted: 

• when they started to look aged and shabby, in order to mainrain the visual 
impact of the objects or interiors; 

• to maintain the protection against damage or weather; 

• because there was a regular repainting regime — i.r_ they were repainted 
whether they needed it or not; 

• in new colours in order to make them appear fashionable and demonstrate 
wealth and taste. 
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The brooch wu recovered from Grave 2 
of the Saxon Cemetery on Andre*/* Mil at 
Eastl.cn. Co. Durham (Cepfc and Go# 
2001: Hamerow and Pkfcln 1WS). The 

• of pave goods (b) Indicated a 
. The brooch ts a floral 
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decorated with Sain Style I zoomorphke 
ornament and a crudely shaped prret chip. 
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The brooch had a coherent bbek coacr^ 
part ill/ worn away from the back due to 
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ramAacture process. EDXAf analyats (a) 
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sd*cr In the aloy (La Nlcco and Craddock 
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revealed a dense black outer layer (c) and 
an toner veslcUar structure (d). They were 
composed of ccpper and tin oxides The 
black patina of shakudo and Cormchlan 
bronze ts a black term of the ccpper 
rrmeral cuprite formed by chert cal 
treatmtr* - l.e pMlnaoon - of the ahoy 
(Murakart 1W) A seveteveentury bangle 
from i 


. like this brooch, ted on (as 
oxide) u wdl as ccpper erode in ns t 
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1945; photorrac^s courtesy of Jennifer 
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figure 2.7 Andrew s Mil black brooch 
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Consequently layers of painc build up on objects and loom interiors. creating a 
record of the earlier colours and schemes of decoration. Tins coloration history is 
revealed by taking an appropriate number of samples of the full thickness of the 
paint and mounting them in resm and polishing them so that the full sequence of 
layers can be viewed in cross section (see section 3.11). Objects often initially 
considered undccorated can reveal fragmentary traces of paint when examined in 
detail using a aereo microscope <ser section 1.8). Mapping such fragments can 
allow the colour scheme of the whole object to be deduced. 

The colours available over time will change owing to the effects of trade and 
invention. The palette has grown larger, especially during the twentieth century, 
when numerous synthetic pigments became available (Harley 1970; Feller 1997; 
Roy 1994). Techniques such as elemental composition (EDXKF. SEM or 
ICPMS) or physical properties of die pigments (fracture, shape, etc., rescaled 
under micxuscopsc examination) or cryual/mincral identification (XRD or FT1R) 
provide factual information which, when coupled with a knowledge of the 
pigments available at the time, leads to pgpscnt identification. Knowing the 
earliest date of introduction of any pigment provides a termimu post tfuem (tpq). 
i.c. ’date after which*. The date for the introduction of the latest original 
pigments in a pointing provides the date after which the painting must have been 
created. Foe pictures, die painting technique, the image itself or tlse history of the 
object usually provides a more accurate date, as slsown by The Ambassador by 
Hans Holbein (Wyld 1998). Pigment identification is important for detecting 
fakes. 

Variation abo occurs in the binding media used. The various binding media have 
different chemistries and properties and thus different types of use (Mills and 
White 1987). Identification of paint media can be achieved through noting 
solubilities in a range of solvents (Hone 1987), chemical staining tests, thin-layer 
chromatography or FTIR (Found transform infrared absorption spectroscopy) 
(Masichcfein-Kleiner 1986). The most accurate method is gas chromatograph 
and mass spectrometer (GO-MS): see section 5.6. 

• Distemper - pigment mixed with a weak animal glue solution. Used exten¬ 
sively for the interior decoration of buildings. 

• Watercolour - pigment in a weak solution of a water-soluble gum, e_g. gum 
arabic. Principally used by British artists for painting pictures on paper. 

• Gouache - thick opaque paint, pigments in water-soluble gum c.g. gum 
arabic solution. Used for painting pictures on paper and dccontivr objects. 

• Oil painting - pigments in a drying oil. principally linicrd, but also poppy 
seed and walnut, which formed a hard, tough film on setting. Linseed oil is 
recorded as being used in Flanders in the thirteenth century* and was used 
throughout Europe by the sixteenth century. From the eighteenth century, 
nil paints were commercially produced and used for works of art on canvas as 
well as de corat son of objects and interior woodwork. The largr quantities used 
for interior decoration frequendy contained lead minerals to speed drying. 

• Egg tempera - pigments mixed with cither tlse yolk, white or whole egg. 
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widespread for picture painting on wooden panel and manuscript in the 
medieval period, continued in use in Italy and southern Europe into the 
sixteenth century. 

• Acrylics - pigments mixed with acrylic vinyl emulsions, thinned with water, 
dry relatively quickly to lorm a tough film. Available in the 1930s* gradually 
displace od paint during the twentieth century. Used foe painting on many 
materials, coating objects and painting building interiors. 

• Alkyd resins - pigments mixed with esten of phthdic and tcrephthalic 
acids. Create tough highly insoluble paint Liyrts. Available from tbc 1930* 
onwards, used for mating objects and building intenors and exteriors. 

The commercial production of paint in the eighteenth erntury, usually based on 
drying oil (lmsced od ofien with lead pigments as driers), gave the possibility of 
covering objects economically in sndour, and thus painted objects started to 
become more widely seen. This increased in the nineteenth and twentieth centu¬ 
ries as jxunted objects become more widespread, allowing poor-quality wood or 
other construction materials to be used, stner they were covered with paint. 
Traditionally for intenor woodwork and objects three or more coats were 
applied: 

• A primer, oil-based, designed to seal the surface. 

• An undercoat with dense cheap pigment (often with extenden) - designed 
to give a base colour for the top coat and a smooth surface, winch set fairly 

• The top coat, often a gloss coat, with the more expensive pigment and a 
smooth glossy surface finish, again based on drying oils, which set slowly. 

Earlier medieval polychrome sculpture and Liter high-quality pieces ofien had a 
thin gesso coating applied to the wood to provide a smooth even surface before 
the paint layers were applied (Kuhn 1986: 32). Ethnographic objects have a very 
wide range of potential pigments and dyex. Pigments were usually applied direct 
tu the object surface, often with bttlc or no bending medium, since the objects 
were rvot intended for anything but short-term ceremonial use. 

Pigments are ofien only avadable from a limited number of locations in the 
world; thus the presence of the pigment indicates trade with that region. The 
presence of mercury in a bnght red pigment, on fragments of thirteenth -erntury 
wall painting from a castle in Wales, identifies it as cinnabar. Since Spam was the 
source of cinnabar for Europe in that period, its presence indicates trade between 
Wales and Spain. 

• Varnish - applied over oil pointings and other pointed surfaces in order to protect 
them and to saturate the colours and make them more visible. Wooden objects 
were also stained and varnished. Initially clear, varnishes usually yellow with agr. 
They also shrink and crack, and on paintings produce a network of fine cracks 
(craquelure). Pressure or blows to the object surface can be detected as they ofien 
act as erotic* for the cracking of varnish and paint laycn. Though craquelure is 
often cunsulered a sign of age, such cracking can be laked by using an appropriate 
mixture of varnishes and artificial ageing techniques such as heating. 
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From the medieval period onwards. varnishes were made from drying oils plus 
rains (natural polymer exuded from the trunks of trees) such as copal (fo&siltxed 
tree resin such as amber), mastic (resin from Ihstdnd Imtuumi ). dammar (reun 
from south-east Asia, Dtpterocdrpdceje spp_ - seventeenth century or later in 
Europe), colophony (distilled resin from larch or pine), sandarac (resin from 
Tenaciinv amcuLitj or shellac (secretions of the lac buret of south-east Asia — 
seventeenth century or later in Europe). Aftrr die seventeenth century these 
mins wot usually applied in solvents such as turpentine (Kuhn 1986: 25). Sincr 
the start of tlsc twentieth century a range of modem polymers (acrylics, ccliuluce 
nitrate, cellulose acetate, etc.) have formed cheaper, more stable, less brittle and 
less yellowing varnishes for paintings and other objects. 

• Dyes - organic molecules that can become chemically or physically attached to 
substrate materials, typically textiles, to make diem appear coloured: 

• by direct chemical action (substantive or direct dyes), e.g. turmeric. 

• with die use of a mordant, typically an inm ot aluminium salt. c.g. madder. 

• by forming a precipitate, usually through oxidation, in and on die substrate 
(vat dyes), e.g. indigo. 

In the archaeological and histone past, dyestuffs are water-soluble. Many early 
dyes have yet to be clearly identified; often simple plant materials such as black¬ 
berries weir used as dyes. Considerable subtlety is often achieved with variation 
in the dying conditions, die mordant ot die pH of the dye bath (Goodwin 2003). 
The dyes brought to Eutope through the increased trade with the Arab world in 
the twelfth and thirteenth centuries and with Ana and the New World in the 
sixteenth and seventeenth centunes gave stranger colours and displaced the 
native dyes in commercial usage. These were in turn displaced by the synthetic 
dyes of the nineteenth and twentieth centuries. Twentieth-century repairs and 
fakes an often be detected through identification of modern synthetic dyes. 
Dyes axe normally identified through analytical techniques such as UV/Vis. 
spectrometry (Walton 1989b; G. Taylor 1989). For more detailed analysis 
HPLC has been successfully used (Timai-Balaisy 2000). 

Archaeological textiles, which arc normally only preserved in waterlogged, froren 
or desiccated conditions, often appear soil-coloured. When tested, however, 
between half and two-thirds of archaeological textiles have traces of dye present. 
Some colours, such as the browns and blacks, arc often not identified once 
tannins, some of the principal black/brown dyes, are not easily detected, and 
textiles are frequently contaminated by tannins from leather objects in tlsc same 
deposits. Yellows arc also difficult to detect because of the masking effects of soil; 
however, colours such as reds, blues and purples are readily detected by UV/Vis. 
spectrometry. The value of dye analysis is revealed by Walton, who showed that, 
in analysis of over 90 Viking Age textiles, from York. London. Dublin. Norway 
and Denmark, a range of dyes - madder/bctlstraw (red), nrchd/Iichen (purple), 
woad (blue), weld, kermet and a yellow ol unknown origin - woe used to colour 
the fabrics of the eighth- to clcvcnth-century Anglo-Scandinavian population of 
north-west Europe. There was an apparent preference by the inhabitants of 
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Dublin for purple-coloured garments, whilst those of York and the Saxons of 
London preferred red. Those textile fragments recovered from Scandinavian 
graves indicate a marked preference for hJue-colnurrd garments, though clearly 
factors other than fashion. e.g. symbolic use of blue clothing foe those being 
buried, may be indicated by the results (Walton 1989b). 

From the prehistoric pencil to tlse ptesent day. objects such as fewcllcry and 
clothing have been deliberately coloured. This coloration often involved imported 
dyes and pigments and sophisticated technological prtnrsset. The colours often had 
social meaning, e.g. status, fj din inability, religious belief. To determine an accurate 
polychrome picture of the past, every object should be examined tn determine its orig¬ 
inal colour and the method of coloration. 


2.8 Artists, craftsmen and makers’ marks 

Many objects are created as a result of individual circumstances. This is exemplified by 
the creation of a model of an eye made m gold by Benvenuto Cellini, who recorded in 
his autobiography that, when he was sharpening a teries of chisels for caning a marble 
statue, a sliver of steel had flown into his eye, entering the pupd. It was impossible tn 
extract, so die surgeon dnppcd blood from the veins of two pigeons into Cellini s rye, 
winch provided him with tome relief trom what must have been a painful injury. Two 
days later the strd sliver issued from die eye. winch further eased Cellini's discomfort, 
and suhscifucndy he recovered a great measure of sight in that eye. As die tcast of Sc 
Lucaa was approaching, Cellini sculpted a gold French crown into the form of an eye 
and got his ten-year-old mree. La per a ta. to present it as an offering to God and St 
Luoa (Symonds 1949: 359). 

Whilst the exact circumstances of such an individual object ernnot be known 
without a written rtcurd. careful examination of the object and knowledge of the 
period could allow several aspects of the object's origin and symbolism to be deter¬ 
mined. In many Catholic churches, especially those with saints' relics, believers left 
small models of parts of the human body, representing those parts that were afflicted 
with pain, in the hope that the offering would encourage the saint to work a mirade 
and cure their pain. Models were also left as expressions of thanks when their prayers 
had been answered and a cure for their affliction had occurred (Memfield 1987: 88). 
The context of discovering the objcctyoflcnng would leave little doubt as to the orig¬ 
inal purpose of the object. Analyxis of Cellini's gold eye would reveal dut it had a 
composition identical to a Frrnch crown, not unlike the analysts of the Milton Keynes 
pendant, with its composition derived from Frankish gold coins (sec section 4.8). If 
the composition of the coinage changed over time, this might allow a rough date 
bracket for the work to be calculated. Study of the artistic modelling of the eye might 
have noted the similarity of the work tn that of the craftsmen/artist Cellini, who was 
operating during the period. Whilst such an attribution would lack certainty, it would 
be pocsible to suggest that at a given time an artist craftsman, such as Cellini, had been 
commissioned or had a person j! reason to make an offering to St Lucia cither because 
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someone in his patron's family, or someone personally dose to him. had damaged 
their eye or was losing their sight. 

It is possible to see any object. such as a hand-made chair, as part of a material 
culture of the people, place and period from which it derived. It can be studied in a 
number of ways: the technology of chair-making (tools and materials); the typology of 
chain (stylistic variations by period and geography); the social factors involved in chair 
manufacture (sale and exchangr mechanisms, industrial organization, apprentice* 
slops), or the economics of chair production (production levels, costs ol production). 
However, the owners (users) and makers of the chair see them as individual objects 
and consider them in far more person j! terms - the cost of the chair, bow it looks, the 
problems in making part of the chair or the quality of ihr workmanship. In rhe late 
1960s Jones (1993) documented the motivations, designs and production of chain by 
a series of craftsmen in south-east Kentucky. He discussed the influence of the person¬ 
ality and preferences of the individual craftsmen and their customers in the ci ration of 
the objects, an approach to studying objects he describes as 'behavioural*. Lc. the 
objects are considered as a manifestation ofhuman behaviour. Factors Ik documented 
included: 

• Craftsman's personal preference (aesthetics). OiairmakrT Verge: '1 like rounded 
arms* (Jones 1993: 189). 

• Craftsman's personality. The posts of Hany s chair flare backwards in a fashion 
that would never appeal to Aaron, who was soft spoken and tended to be person¬ 
ally unde monstrati re' (ibid.. 185). 

• Craftsman's self-awareness. Chairmakcr Aaron put a notch in the trip rail of the 
chair hack, which he regarded as his ‘trademark’ (ibirL 187). 

• Customer preferences. customers always chose the chairs with the notch’ 
(ibid.: 189). 

• Specific cummin ions. Chairmakcr Verge: '... but for myself 1 wouldn't have 
them rings and nubs. But you gotta make it how iIk customer wants* (ibid.: 189). 

• Craftsmen copying ideas from others as they learn the trade (ibid.: 185). 

• The craftsman's sense of perfection, or bek of it- 

There were also dearly variations in the level of skill and knowledge between 
craftsmen. Choices of wood, within a range with physical properties suitable for chair 
nuking, varied based on personal (aesthetic) preference and their capencncc and 
training {(ones 1993: 189). In such an investigation, which utilizes discussion with 
tlK amst/craftsman as its data-gathering method, the importance of the psychology/ 
personality of the artist/craftsman and their communication and interaction with 
others emerge as key factors in the object creation process. 

A further bet or which many artists and craftsmen have also noted is that, when 
working with a material - the product/prnducer interface (Jones 1993: 194) - certain 
things suggest thcmschcs: the grain of the wood, the way it splits, the movement of a 
tool, the emotion of the moment. "Hus is particularly true for artists and thuie 
craftsmen working natural materials, with tliar natural flaws and imperfections. 
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Technical proLctics often insohn ritual activities. These preserve techniques and 
activities winch, through ritual repetition, may improve the object being manufac¬ 
tured; cq;. stirring a mixture a specific (ntual) number of times ensures it is well mixed. 
Some rituals, however, appear to confer no technical benefit, e.g. the tradition of bcll- 
fnunden throwing a salver nng into the bell metal before it is cast. They are probably 
relattd to wider social and religious beliefs — sacrificing something of value to the 
‘gixlt whenever something new is made or created, c.g. pots buried under houses, 
bottles broken over the bow* of ship, or harv est festivals (Mcmficld 1987). 

All these factun are an important element in the manufacturing ptuccu for hand¬ 
made objects. They reduce in importance with mass-produced objects, ovemdden by 
economic factors. However, they form the natural level of variation that should be 
expected in any hand-craitrd object. Such variation, especially over a working life¬ 
time, can be Large but is usually small, especially in a stable society. As suggested when 
describing typology, the uncertainty in maintaining production and sales of objects 
when changes arc made militates against change. Some authorities have suggested 
more dynamic artistic expression. Banach observing the potters in the native Amer¬ 
ican pueblos of the south-western United States in the 1920s, commented these 
potters constantly invent new patterns ... because it is as easy as punting old ones and 
very much more enjoyable* (Kingery 1993: 218). Thu may be the anthropologist 
talking, rather than the view of the potters. The scale of production ptobably influ¬ 
ences the extent to which personal expression is present in an object. Production by 
professional craftsmen and manufactories is limited to/dictatrd by what the market 
will tolerate, since they are economically dependent upon sales. Personal or household 
levels of production can be more idiosyncratic. Similarly, bespoke objects may have 
more idiosyncratic form and decoration, approved - even required - by the patron/ 
client. Xiasi production only reproduces the conservative and culturally acceptahlc/ 
saleable. 

Marks and signatures 

Craftsmen have put either their names or marks on objects in order to identify them as 
their products since the Greek and Roman periods. Terra sigillaia ceramics (Arretine 
and Samian ware) are often stamped with the name of the potter. This was done 
initially for practical purposes, c.g. to identify the products of an individual potter 
when pottery was fired in large communal kilns (Greene 1986: 160). Similarly, medi¬ 
eval masons used to place marks on stone they had carved, since they were often paid 
on tlie bans of the pieces they produced - piecework. They usually used simple 
symbols that were quickly scratched into the surface of the stone, as shown by the 
examples from Durham Cathedral (ser Figure 2_H). 

The stamp or signature of the maker on the object eventually became appreciated as 
a way of signifying to the customer, who presumahly had begun tn rrcognxxr the work 
of individual craftsmen and tequest their products from their supplier Presumably 
they found the products of a specific craftsman were more robuit or had more pleasing 
aesthetic qualities than those of other craftsmen. As such, signifiers became seen as 
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figure 29 Masoni* marks from the spiral staircase of the 4ftecnth-/soctccnth-century 
gatehouse to Durham Cathedral dose. (Fhotographed by the author) 


marks associated with quality; they were often applied to the back or base of objects. 
Ihis no doubt influenced artists, wbo were considered initially as craftsmen, and from 
tlse sixteenth century we find artists signing tiieir works of art. The signature is recog¬ 
nized as a mark of authenticity, though it can be. and often is, easily faked (Marijnis* 
sen 1785). Thu signifiev need not be simply a name, it could be a device (logo) such as 
the two intertwined letter Gs which were branded onto the back of oak panels made 
by Gdlxan Gahron, a panel-maker working in Antwerp in 1619-20 (Manjnusen 
1985). The idea of a maker s mark or artist’s signature was also applied by groups 
craftsmen working in a single workshop, to all the studio works of an artist and 
assistants, and eventually to all die products of commercial manufacturing cumpan 
Thu led to the presence of die manufacturer’s logo prominently placed on almost 
modem goods, as every passing car demonstrates. 


fe 9 r a, 
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INVESTIGATION TECHNIQUES 

2.9 Examination under UV and IR radiation 

Examination, with or without magnification, normally occurs in the visible light spec- 
mim, i.c. wavelengths of380-760 nm. However, it is also possible to examine objects 
under ultraviolet (10-380 nm) and infnued radiation (760 nro-2 mm). 

U/trovlotet (UV) rodiation (<Se la Rtt 1982a. 1982b . 1982c) 

Llltravuilet radiation (light) is absorbed by the electrons of some organic molecules 
and inorganic materials, which undergo energy transitions and rr-cmit light in the 
visible spectrum. Electrons that undergo such transitions are present in a limited 
number ot inorganic minerals used as pigments, such as cadmium yellow and zinc 
white (dc la Rie 1982a). Consequently when UV radiation is shone at a picture using 
these pigments, these minerals emit light, i.c. fluoresce. A far larger number of organic 
molecules fluoresce; in particular, drying oils and other resins that have dned and 
started tn yellow. Exposure to daylight and then storage in darkness, the presence of 
ammonia vapours, and the presence of compounds (such as lead white) that speed the 
drying of od films lead to increased fluorescence. Varnishes such as dammar and 
mastic do fluoresce, but to a lesser extent than oil films. Exposure to strong light can 
reduce or bleach the yellowing and the fluorescence effect. The removal of yellowed 
varnish through cleaning, or the presence of more recent varnishes, c.g. as retouching 
or repairs tn the original painting, shows up as darker areas in the fluorescence of the 
original od paint. Fluorescence is not always white but can have a colour, depending 
on the range of wavelengths emitted by the fluorescing pigment or organic resin, c.g. 
zinc oxide fluoresces a yellow hue. whilst shellac fluoresces orange. 

Examination using a UV radiation (light) source will reveal evidence of repairs and 
restorations that have occuntd on an oil painting or any painted or varnished object. 
It may also give an indication of the pigments and binders or resins used in creating 
the abject. 


Infrond (IR) radiation (van Asfmn de Boer 1986, 
WaVm/ey cc al f 992) 


Infrared radiation is divided into near infrared (760 nm-2.5 pm), mid-infrared (2.5- 
500 pm) and far infrared (0.5-2 mm). Viewing the absorption of far infrared radia¬ 
tion is known as 'thermal imaging . and it has appbeations in the commercial environ¬ 
ment, identifying materials on the hosts of their differing thermal capacities, cjf r voids 
in materials and corrosion tn metals. The mid- and near infrared radiation corre¬ 
sponds to wavelengths absorbed by stretching and vihration of banding electrons. 
Organic materials differentially absorb this radiation, depending upon their molecular 
composition. An imagr of the absorption of mid- and near infrared radiation by an 
object is known as an 'infrared reflectugram . These are used primarily in viewing fine 
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art, where the differential absorption of IR radiation u frequently used to look for the 
under'drawing present beneath many ad painting. This can reveal the artists* 
working methods, their original sketches and earlier images. 

Most illumination sources produce reasonable quantities of infrared radiation, thus 
iOuminuunn is by tungsten GLS nr quartz halogen (tungsten-halogen, quartz - iodine) 
lamps. The detection of infrared radiation is normally through. 

• Film sensitive to infrartd radiation. Used in a normal tilm camera, the addition of 
a filter such as a Wrattrn 87 A or 87C filter in front of the camera pievents visual 
spectrum light from entering the am era and ensures that an image of emitted 
infrared radiation is detected. Different infrared films have different sensitivities: 
most, however, record in the 800-900 nm range. 

• A charge*couplcd devux (CCD) video camera with its normal infrared radiation 
filter removed and a visible light filter, e.g. Written 87C. in it* place. 

• A vidicon video camera designed for detecting infrared radiation. Though there is 
some slight image distortion, these systems are widely available in archrvcs and 
painting conservation studios. 

All provide good images in the near and mid-infrared, though none are particularly 
sensitive in the 1.8 pm region which Delaney ft aL (1993) determined was the region 
for optimum visibility of die most common under-drawing materials. 

Must pigments arc to a greater or lesser degree transparent to near and mid-infrorcd 
radiation. However, materials such os carbon black inks arc largely opaque to IR and 
thus show up wrD when they were used as under-drawings in paintings or foe writing 
on now faded documents. The use of carbon black inks for writing on thin tlirers of 
wood in the Roman period has meant that, where these sbven survive, in waterlogged 
conditions such as those found at the Roman forts of Vindolanda and Caritdc on 
Hadrian s Wall, they can be lead using vidicon cameras (Bowman and Thomas 1983) 
(sec Figures 2.9 and 2.10). Point lovers containing carbon block or tin-lead yellow’ 
pigments are opaque to infrarrd radiation, so information beneath these paint layers is 
obscured. The capture and retention of information as a digital image allows digital 
image processing, which can enhance the visibdity of the image. 


2.10 X-radiography (Lang and Middleton 1997) 

Just at radiation such as hgjit {wavelength 380-760 nm) can piu through glass, radia¬ 
tion of sufficient energy such at X-rays (wavelength 10 % —10 m) con pass through 
solid matter. As X-rays travel through matter, they are attenuated. Le. Inst through 
absorption by the material, or scattered. The more dense the material through which 
an X-ray passes, the greater its chance of attenuation. Thus both the composition and 
the thickness of an object determine the amount of X-radiation which can pass 
through it. The X-rodiation that passes through an object is normally tccoided on 
film. An X-ray image or radiograph gives a two-dimensional (2-D) image of ihc ihicc- 
dimensional (3-D) object, comprcs&ing thickness and density* effects together. The 
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Figure 19 Roman writing tablet, from Annetwell St. Carlisle, viewed *\ normal lighting 
cnndtons. (Photograph courtesy of Jennifer Jones) 



Figure 110 Roman writing tablet, from Annetwell St. Carlisle, viewed m infrared 
radiation. (Photograph courtesy of Jennder Jones) 
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image formed it a negative, white where tiie object it thickest or mutt dcnic and black 
where the nb yra is thinnest or least dense, or where there is no object at all. X-radio- 
graphs will reveal the image of dense bone in the less dense flesh of a leg, and the 
greater thickness of the raised image of a head on a com. X-radiographs have been used 
in the study of ancient objects since 1898. when Dr Charles Leonard produced X- 
nuiiographs of a mummy (Lang and Middleton 1997: 1). When investigating archae¬ 
ological or histone objects, radiographs are typically used to reveal: 

• the form of objects, especially iron objects such as arrowheads, buned in a mast of 
cormsann; 

• the extent of decoration, such as incised and inlaid designs beneath corrosion and 
dirt layers; 

• structural weaknesses, such as wormholes in wood and cracks in stone; 

• methods of construction of ancient artefacts, revealing scams, welds, rivets, folds* 
soldei and other forms of |oining used in ancient metal objects: the nails in the 
stretcher of a painting can reveal how many times it has been covered in canvas; 

• earlier images under pointings or layers of over-paint. 


X-radiographs are normally taken in small sealed cabinets or lead-lined rooms. 
Electrically powered X-ray generators arc normally used. Increasing the amperage or 
the time of exposure increases the amount of X-radiation arriving at the film. 
Increasing the voltage increases the energy (decreases the wavelength) of the X-rays 
arriving at the film. X-rays are emitted over a range of energies/wavelengths. Soft (low- 
energy. long*wavelength) X-rays are useful in imaging organic materials: hard (high- 
energy. short-wavelength) X-rays arc useful for imaging metals. Improved images arc 
obtained fnr archaeological materials such as corroded ironwork or coins, by using 
filters such as sheets of copper in the X-ray beam or surrounding the film with thm 
foils of lead, which stop some of the soft X-rays getting through and logging the film. 
Placing objects in lead or barium solutions or seating them in lead shot or surioundcd 
by barium putty can reduce X-ray scatter and enhance the images. L T sc of digital image 
enhancement techniques on X-ray film images can improve their readability (CJogg 
and Caple 1996). 

A featureless lump of iron corrosion, recovered from the Roman levels in Carlisle, 
was revealed by X*rad>og»phy to be Roman armour (see Figure 2.11). The copper 
alloy wire, holding the completely mineralized iron scales to each other and tlsc leather 
beneath, is viable in the X-radiograph as denser (white) lines between the mineralized 
iron scales (gyey). The effect of three dimensions being compressed into two and the 
distorting effects of large objects distant from the X-ray source is demonstrated by the 
X*rad>ograph of the ’Etruscan Llm’ (tec Figure 2.12). This object was formed from 
the parts of several ancient bronze vessels; a body, a neck and a pair of handles, put 
together, probably in the eighteenth or nineteenth century, as a fake or pastiche, held 
together with canvas cloth painted with cupper lunooon (see Figure 6.3)- The 
spearate piccrs and the diifcrcnt vend si tapes of the neck and body arc visible in tlsc X- 
nuliograph. as axe the lengths of wire holding the handles into holes punched into the 
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Figure ZII X-radiograph of Roman scale armour from Carlisle. X-radiographs can reveal 
structure m seemingly featureless pieces of ron coeros»oo (object form as 
found below). (X-ray image courtesy of the Board ct Trustees of the Royal 
Armouries: object photograph courtesy of Jennifer Jones) 
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figure 212 X-ra6ograph of an “Etruscan* urn. an eighteenth-century pastiche created 
from parts of several anoenc bronze vessels held together with painted 
plaster and bandages The image of the 400 nvn-dometer vessel is distorted 
to form a two-dimensional X-ndiograph. (Image courtesy of Jeff Veitch and 
students on the MA in Conservation of Historic Objects (Archaeology) 
course) 


sides of the vessel. The greater the experience of the investigator, the greater their 
ability tn d r du rr information from the X*radiograph. 

WhiLst most artefacts are examined by film-based X*radiography, a range of further 
X-radiography techniques exist: 

• CT or CAT (computer-aided tomography) scam have allowed 2-D cum sections 
through objects and 3-D X-ray images to be created. These have proved particu¬ 
larly valuable m examining mummies. 
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• Beta or electron radiography - very weakly penetrative radiation - has been used 
tn intake watermarks m paper (Daniels and Lang 1997). 

• Gamma radiography - highly penetrative radiation - has been used to examine 
and image very large or dense objects such as statues and cannon. 

• Xeroradiography has been used to examine and image a range of objects, espe¬ 
cially organic and ceramic artefacts. This technique uses a charged selenium plate 
and powder-cloud-dcpuuttd particles. It highlights edges, and rrvealed the relic - 
containing cavities within the wooden core of the Winchester Reliquary (ice 
section 9.8). 

• Stereoradiography two radiographic images of the same object. X-rayed from 
slightly different positions, when viewed together in a stereo viewer can create the 
impression of a 3-D obfect. 

• Miciufocal X-radiography, using an X-ray system with a very small X-ray sourer, 
provides real*time magnified X-ray images of objects. 
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CASE STUDIES 

2.11 Bayeux (Tapestry) embroidery 

(Stenton 1957; Gameson 1997) 

The Bayeux Tapestry it first mentioned In 1476 in the inventory of the Chapter of 
Bayeux Cathedral as a ‘a very long narrow strip [hanging*) o( linen embroidered with 
figures and inscriptions representing the conquest of England' taken out and displayed 
during the Festival of the Relics (1-14 July). 

The Bayeux Tapestry is not a tapestry, but an embroidery created using eiglit 
different coloured wools on linen cloth. The present length is 68.38 m and the height 
457 to 536 mm. The end of the tapestry is batSy damaged and the final scene is not 
complete; also the final border is missing. The top and bottom edges are folded over 
and tacked onto a coarser linen backing cloth. 

Depletion (form, decoration, display) 

Roman and Carolinglan rulers recorded their victories as historical narratives in wall 
paintings and hangings, which decorated their halls and palaces. This practice is men¬ 
tioned in the poem Beowulf and continued into the medieval period. Hangings appear 
to be depicted in the hall of King Edward the Confessor in the Bayeux Tapestry itself 
(Coikngwood Bruce 1987. Plate XI). The poem Addoe ComKissoe by Baudri of Bour- 
gueil. written in 1099-1101 describes a hanging which the author imagines is in the 
apartments of Adelae. the daughter of W&im the Conqueror. Some authorities 
believe that he is describing the Bayeux Tapestry, which the author has clearly seen 
(Brown and Herren 1994). If so. this would date die tapestry and indicates tl>e use of 
hangings of this type in both private and public rooms. 

The use of long sequences of figures as strips of lustration was popular in the early 
medieval period. The eighth-century Franks casket, like die Bayeux Tapestry, has a 
strip of images telling a story that moves through time and space. The story or saga 
was perhaps the most powerful art form of the period, and this type of ilustration is 
the direct corollary of the oral tradition. The Oseberg ship burial (ninth century) 
produced traces of a long hanging 160-230 mm in width, original length unknown, 
depicting a saga. This was also made of wool embroidered onto a linen doth. These 
long narrow hangings, known in Scan<knavia as tjelf and Germany as RiieUoken. died out 
by the fourteenth to sixteenth centuries. 

The Bayeux Tapestry depicts scenes from die period 1064-6 - incidents in the life 
of Harold Godwlnson and Duke Wfem of Normandy and the succession to the 
English crown, together with appropriate Inscriptions. The visual flow of the embroi¬ 
dery is controlled with devices such as trees to separate scenes. There arc upper and 
lower borders (each 70-100 mm high) to the main events, containing beasts, designs 
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Fpire 213 Edward the Coofenor's burial procession. as depicted in the Bayeux 

Tapestry. The image of the burial procession of King Edward the Confessor 
is one at the only illustrations of the eleventh century to depict the large 
handbell, which are nowadays found as religious relics in a number of Cone 
churches (Bourke 2004). They were clearly originally rung accompanying 
fincral processions. (From Collingwood Bruce 1987) 


and plants (see Figure 213). Towards the end of the tapestry the tower border is filled 
with people and objects related to and informing the main pictorial narrative. 

In the initial third of the embroidery. Harold Godwinson. leading English noble and 
likely successor to the English throne, journeys to France, possibly to gain the release 
of members of his family. Captured by Guy of Ponthieu. he is surrendered to William, 
Di*e of Normandy. Harold joins Wllfam in a campaign against Coran of Brittany, 
raising the siege of Dol and rescuing Norman knights; he is given arms (knighted) by 
William and swears on holy relics In Bayeux Cathedral. This appears to make him 
William's man (vassal). In the mlddte third Harold returns to England. Edward the 
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Confessor dies and Harold is crowned King of England William hears of this and 
starts to prepare an army for invasion. The final third of the tapestry is the Norman 
army landing in England, ravaging the countryside and constructing a castle. They then 
prepare for and fight a battle against the Saxons at Hastings. Harold and his brothers 
Leofwine and Gyrth are k*ed and the English put to flight. 

Harold is depicted 26 times to Williams 20 (Co-drey 1997. 97). and. given his 
depiction as a brave and respected man and his prominence In the early part of the 
embroidery, this is not simply a picture of Wtem’s acquisition of the Engfah throne 
Several messages are readable from this embroidery. 

• Bishop Odo of Bayeux. William’s half-brother, who appears four times in the 
tapestry, well beyond the importance that die written accounts accord him. had a 
significant part in securing the English throne for W*am 

• Given that Harold was ‘rescued’ by William from the dutcltes of Guy of Ponthieu. 
that Harold swore an oath on relics and accepted arms (knighting) from Wilfcam. 
he was Wfem's man. As his lord. William, not Harold, had the legal and moral 
rigid to die English throne. 

• If, like Harold, you swear falsely on relics, then God will desert you and favour 
your enemies. 

The form of the heroic epic with a moral theme corresponds with the traditional 
French chansons de geste. These are long secular poems, eg. Chanson de Roland, 
popular by the mid-eleventh century, which emphasize loyalty and feudal obligation 
and the dire consciences of treason and treachery. Invariably they feature bloody 
bottles. The heroes have both valour and good sense, an accurate description of the 
depictions of both William and Odo. Adversaries are worthy foes, but have broken 
codes and oaths, a scenario dot exactly matches the depiction of Harold in the 
Bayeux Tapestry (Dodwell 1997). 

The figures are depicted in the Romanesque manner with Jutting Jaw and hunched 
shoulders, and gesturing with their hands. This style of human depletion is seen in the 
Utrecht Psalter and was widely used In Anglo-Saxon art. especially that executed at 
Canterbury. In the elevendi century. 


Manufacture 

The Bayeux Tapestry is formed from nine pieces of linen (13.7.13.9,8.2. 7.7. 5.5. 7.1. 
7X 2.6 and 24 m long) (Boardman 2003:188). The knen thread used for die doth of 
die embroidery was hand-spun and has variable-dnmeier fibres with 1-4.4 (typicafy 
17-3.7) twists per centimetre (Oger. in press). The doth of pieces 1 and 2 was Joined 
after they had been embroidered (borders are of different heights and no overlapping 
embroidery): all die other pieces of doth were Joined to the end of the tapestry 
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before it was embroidered The inscriptions are in dark Mue thread in pieces 1-4. but 
alternating coloured threads in the later pieces. The depiction of chain mail in the 
early pieces is variable - diamonds, squares, etc. - and often smal and fussy; only in the 
later pieces does It settle down to a consistent pattern of dearly visible rings. These 
variations suggest that the embroiderers were evolving and standardising their depic¬ 
tions as the tapestry progressed. 

The embroidery a formed using two techniques: 

• Laid and couch work A series of threads is sewn (laid) tightly packed. paraBel to 
each other, to cover an area. Then a second series of threads is laid at approxi¬ 
mately 3 mm intervals at ninety degrees to the first. The second threads arc 
couched down to secure all threads in place. TMs fills areas of design with dense 
blocks of colour. 

• Stem or outline stitch. Every figure or object las its outhne depicted in a coloured 
thread, a series of overtopping stitches. The needle emerges to the right of each 
stitch to form the next stitch. This results in a continuous Sne. which forms 
letters and objects such as spear shafts, as wei as edging every area of laid and 
couch woHt 

These techniques create images formed of simple blocks of colour and outline, 
which, l*e a comic book, encourages the depiction of simple images and narrative 
tales. The finen doth is treated as background In the late medieval period, tent and 
cross-stitch methods replaced the laid and couch work. Other examples of hangings 
or long embroideries are those In the churches of Overhogdal (thlrteenth/fourteenth 
centuries) and Ron (c. 1200), where the same technique of stem stitch outline and 
laid-and-cooch inti was used. Though the technique <Sed out in France and the rest of 
Europe. It continued In medieval Iceland. Fragments also come from the Norwegian 
stave churches of Umes and Bergund This embroidery technique was popular and 
long-lived in the Scandinavian world and as such, would have been widely used In 
Scan dnavian • I nil ue n ced areas such as Britain and Normandy. 

Moet surviving medieval embroideries use silk, gold and s*ver threads. In the 
Bayeux embroidery oMy eiglit colours of woollen embroidery thread were used: 
terracotta red. blue-green, sage green, buff, full blue dirk green, yeflow. very dark 
Mue (Intended for Mack), k is possible to suggest that, since there are blue and green 
horses, the colours are not Intended to be naturalistic, merely intended to contrast 
with one another to show up the design. However, this explanation takes no account 
of the changing of dye colours through the effects of light and oxygen. 

When analysis of the dyes was undertaken, the presence of aluminium indicated 
that a montint such as alum had been used to dye the bhie. green, red and yellow 
wool. Thin-layer chromatography identified the presence of compounds such as 
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luteolin and apigenin (present in woad. (he blue d/e), alizarin and purpurin (present In 
madder, (he red and possibly yellow dyes), and indigotln (present in indigo, (he b*ie 
and blue/black dye). Combxiation* of (hese dyes and varadons In (he mordant and 
dyeing conditions could have created all (he cotours used in the embroidery. 
However, other as yet undetected dyes may also have been used, (hough (here were 
no (races of tannins used for (he black (Oger 2004). 

Uke most valuable objects of this period. (he embroidery would have been com¬ 
missioned by a wealthy patron. In (he life of St Dunstan (Vita Sana) Dun Worn). St 
Dunttan as a young cleric a required to draw designs for a young noblewoman to 
embroider. Given the use of inscriptions, the narrative form, and (he book-like quality 
of the images, the designs for (he Bayeux Tapestry were probably drawn up by a cleric 
who was a gifted artist, for his patron. Needlework was tradrfionally undertaken by 
gentlewomen There are minor mistakes in (he needlework, eg. legs of the same Indi¬ 
vidual. In crowd scenes such as Harold's coronation, embroidered in different 
colours. There are also historically inaccurate images which woiid suggest (hat the 
artist/designer was not fidy aware of the history but was given Instructions, informa¬ 
tion and possibly even some written phrases by his patron which he formulated Into 
the tapestry design. 

Where 

Given the subject of the embroidery. K trust lave been produced In England. Nor¬ 
mandy or France The raw materials (linen, wool and dyes) woiid have been resdiy 
available in both England and Normandy. Almost all authorities agree that it was made 
in England 

• The spelling of words such as /tdwardus rather than Edwardus. and Ceastra 
rather than Castra. and the use of a 0 (= th) in the name Gyrth are instinctively 
Anglo-Saxon (Old Engfcsh). Bagals' Is a Saxon spelling of a Latinized French name 
a local Bayeux cleric would have used Baiocae'. 'Wilglem' for Wiliam would also 
have come from people whose natural form of expression was Anglo-Saxon, 
although one word in the text 'parabolant' undoubtedly is Norman-French- 
influeneed. 

• The Normans are referred to in the embroidery as Trand', as they are in the 
Angfe-Soxon Chronktes. rather than 'Normani'. which is how (he Normans would 
have referred to themselves. 

• The needlework skills of English women were renowned throughout Europe. 
William of Poitiers declared ‘the women of the Engfeh race excel in embroidery 
and doth of gold-' 

• Though the Bayeux Tapestry depicts a Norman victory at Hastings, the story as 
portrayed does not correspond with crude Norman propaganda, and thus 
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incidents sudi as the Norman setbacks in the Battle of Hastings are pictured. 
Indeed it corresponds reasonably we* with the English version of events, such as 
the details of the death of Edward the Confessor described in the V/to <€<fwanA 
Regis. which was probably produced by a Canterbury monk. 

• Canterbury was a renowned centre for the production of illustrated manuscripts 
and artworks in the eleventh century. Many aspects of the style of depiction used 
in the Bayeux tapestry correspond to the artistic styles and traditions of Canter¬ 
bury (Wormald 1957). Normandy, except Moni-Saint-Michel. had virtuafty no 
tradition of artistic works and manuscripts (Gameson 1997: 162) and. whilst 
some artistic works were produced in Renders and northern France, southern 
Britain had a much stronger reputation. 

• Specific images used in the Bayeux Tapestry correspond well to images which had 
either previously been drawn in *istrated manuscripts from St Augustine’s, 
Canterbury, or were present in books in Use library. Examples include: 

• The trees, which depict pollarded forms and which are merging into inter¬ 
lace designs of earlier centuries, have their closest parafcl In the itlfric 
Heptateuch, an English illuminated manuscript of the second quarter of the 
eleventh century. 

• A Norman forager depicted after binding in England carrying a rope b nearly 
identical to a figure in the PsythomachW of Prudentiut a manuscript present 
in St Augustine’s. Canterbury. 

• Though there are many depictions of the Last Supper, an Image which 
inspired the feasting scene before the Battle of Hastings in the Bayeux 
Tapestry (In which Odo pbys the role of Christ), an example in St Augus¬ 
tine’s Gospels, in Canterbury, uniquely pictures the Last Supper at a partially 
depicted round table, which matches that used in the Bayeux Tapestry. 

• Manuscripts from southern England, such as the Tiberius Psalter, Ike the Bayeux 
Tapestry. frequently use the word hit in the Inscriptions associated with images. 

Thus Canterbury b the most likely place for the production of the Bayeux 
Tapestry. 

The person prominently featured in the embroidery, well beyond hb likely role In 
events, is Dike William s half-brother Odo. who. though Bishop of Bayeux. was more 
accurately 'a baron with the benefit of dergy’ (Dodwell 1997). Several of Odo’s vassals 
are named In the embroidery and. as Earl of Kent, be controlled the area around 
Canterbury, the kfcely source for the embroidery. The tapestry provided a clear expo¬ 
sition of the legal yistifieabon for Norman rule, yet a recognition of the valour of 
Harold and the Saxons. With lands in England and Normandy and a need to placate hb 
Saxon vassals, but emphasiie the legality of Norman rule, the tapestry clearly depicts 
Odo's viewpoint Thus it b likely that the tapestry was commissioned by Blstiep Odo 
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of Bayeux Such an origin would abo explain why the embroidery eventually came into 
the possession of Bayeux Cathedral. 

Use 

This embroidery, at about 68 m long and 05 m high, was intended to be displayed 
around the walls of a room. The images in the tapestry reinforce the power of the 
relics of Bayern, since the embroidery depicts the fate of Harold, who swore on the 
relics to be William's man and then broke his oath and accepted the crown of England 
This could have been an appropriate subject for a hanging in the new cathedral at 
Bayeux. which was consecrated in 1077. However, this embroidery was probably 
imtofy a secular hanging, since some obvious religious imagery associated with these 
events of 1064-6 that could have been present, e.g the papal banner. William's 
prayers and the processing of refcs to encourage favourable winds, were not present 
It was more probably displayed In a secular setting such as die great hall of Odo. 
Bishop of Bayeux and Earl of Kent As a man with many land holdings. Odo probably 
moved around England and Normandy and. since it was portable, the embroidery 
could move with him. 

Hangings had been authorized, even recommended, by the Council of Arras (1025) 
as one of the means of edifying and Informing the Christian faithful. Though perhaps 
initnfy a secular object this embroidery emphasized the hotness of the Bayeux relics 
and was thus suitable for ecclesiastical display. Consequently it was recycled into the 
cathedral as a backdrop for the Feast of the Belies. The robust Christianity that 
launched the crusades would have no problem showing fighting in an Invasion, which 
had been blessed by Pope Alexander II. 

The presence of the inscriptions in Latin can be taken to suggest that at least a 
number of the Intended viewers of the embroidery could read Latin, which, as the 
language of government and the church, gave credence and authority to the depiction. 
The text was large enough to be seen at distance as would be expected if it were hung 
around the walls of a hall or church. The text inscriptions to identify places and key 
individuals such as Bishop Odo. Duke Wiliam of Normandy and Harold Godwinson 
are present to ensure that this embroidery was read correctly. It was clearly impor¬ 
tant that It was read correctly even in the eleventh century. The text is often broken 
up by the image and. to aid understanding, two or three points or dots are placed 
between the words. Ties and devices such as the short simple sentences and simple 
grammar wo (id aid reading of die text Another key device used was the repetition of 
the word hie (here), which occurs regularly through the text. The repetition and the 
hard sound would give a rhythmic beat, which, together with the narrative form, 
suggests that the text would be read out loud to others. These features emphasize the 
link between this elongated figurative depiction, the oral tradition of the sagas and the 
chanson de peste. 
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The (act that the dyes o( the embroidery fabric are not completely faded, there 0 
Hide darkening and discoloration due to dust and there is no great distortion as a 
result of suspension, indicates that this embroidery has not remained hung in a room 
(or decides It would appear likely that this embroidery was normally rolled, away 
from the light, save ter occasional use. Its fifteenth-century role, hung in the nave of 
Bayeux Cathedral during the Festival of the Refccs. would appear to be typical of the 
use it received throughout its life. 

Record/doting 

The authenticity of the tapestry as an original fate eleventh-century document has 
never been doubted by die scholars who have studied the tapestry. 

Medieval depictions of die past always placed past actions in current settings, thus 
even biblical stories are depicted with garments, buildings, weapons of the medieval 
period Study of the tapestry since 1740 has never shown any aspect that woidd be out 
of place In an eleventh-century setting For example, the figures In the embroidery 
accurately depict the arms and armour of the mid-eleventh century, e g. the wide¬ 
spread use of coats of mail Is depicted, but surcoats adopted in the mid- to late twelfth 
century are absent. 

Historical details can be compared with the written accounts. Norman accounts 
include Cato CuiBebii duels Normanoprum ef regis Angkvum by William of Poitiers and 
Gesta Normunnorum Oucum by Wftam of |uml*ges. both written within a decade of 
the batde. Saxon accounts are sketchy, descried briefly in several of the Anglo-Saxon 
Oi/onicfet (versions C. D and E) and in Vka /fchvardi Reps, a hagiography of the reign of 
Edward the Confessor. The events depicted on the embroidery correspond with 
these contemporary accounts. 

Consequently the upestry is considered to have been created shortly after the 
events in the late eleventh or very early twelfth century, and no further dating proof, 
such as radiocarbon (fating, has been considered necessary. As an authentic eleventh- 
century image it provides a wealth of detailed information about Norman and Saxon 
clothing, weaponry, buildings and rituals (see Figure 2.13). Some features, such as 
moustaches for almost all Saxons and shaved backs of the heads ter most Normans, 
are characteristics probably based in reality but exaggerated to provide a convenient 
visual grammar to aid reading the embroidery. 

Since Odo was probably the man who commissioned this work, it was almost 
certainly created between 1067 and 1062. when he was at the height of Iw wealth, 
controlled the county of Kent and would have sought to celebrate the accession of 
William to the throne of England. 

The embroidery was extensively restored in 1842; chain-stitched modem 
machine-twisted and dyed thread was used Many of the key scenes are actually 
restored images, e.g. only fragments of either of the figures depicting Harold at his 
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death are now original- This should give caution regarding overly detailed inter¬ 
pretation of the image. Reference should always be made to Montfaucoo's and 
Stothard's drawn images (1770s and 1816-18 respectively) created before the 
restoration. 


2.12 Portrait of Prince Henry on horseback 

(McClure 1992: Woodhuysen-Keller ct d. 1988) 

Prince Henry, the eldest son of James I. was born in 1594 and created Prince of Wales 
in 1610 He attracted artists and scholars to his court, as he sought to emulate other 
young European princes. His court artist was Peake the Bder (t 1551-1619). who 
completed a number of pictures of the prince, almost certairdy including this one of 
the prince on horseback. Prince Henry died of typhoid in 1612. leaving his younger 
brother Charles to eventmBy inherit the throne of England. Wales and Scotland as 
Charles I This portrait of Prince Henry on horseback was almost certainly painted 
between 1610 and 1612 

This oA painting (231 m * 2.2 m) came to the twentieth century as a portrait of the 
prince dressed in seventeenth-century armour on a grey steed with a black mane, 
riding in front of a tree with a distant landscape in the background (see Figure 214). 
The Prince of Wales's emblem, three feathers, hangs from a brand) of the tree, 
proclaiming the identity of the rider. Examination of this portrait revealed that the 
canvas had been re-lined three times and. following a deaning test to remove the thick 
yellowing varnish, tint there were traces of a very different landscape beneath the 
present one An infrared reflectogram (section 29) revealed that there was another 
figure present in an earlier version of the picture. An X-ratbograph (section 4.6) 
revealed that, not only was there an earlier image beneath the present one. but there 
were losses (damage) to that earlier image. This was visible in X-radiograph since flesh 
tones were, prior to the eighteenth century, invariably painted using lead white. This 
shows up on the X-radiograph as while ra do-opaque material in which missing (lakes 
show up as dark angtiar shapes. Since these losses were not visible on the present 
surface, it must have been restored at a later date. f*ed and painted over. The pret¬ 
ence of damage implies a period of use and thus a sequence of original painting, use 
and damage, repair and subsequent repainting was indicated by the X-radiograph. 
Vis mi analysis suggested that the image of the prince was high-quality artistic work, 
whilst the leafy and landscape background was poorer-quality work. The build-up of 
paint around the figure of the prince and evidence from cross sections of paint 
samples removed from a damaged area (section 3.11) liwbcaied that additional paint 
had been added to the background. 

Evidence of the pattern of craquelure and nail hc*es in the edge of the canvas 
derived from its attachment to the stretcfier revealed that the painting had been cut 
down and its shape (hanged several times. 
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All the taler over pun ting was subsequently removed so that the original image (see 
Figure 115) could be seen. 

Form, decoration and display 

The original picture depicted the young Prince Henry on a tilt horse, a large heavy 
white horse used (or jousting (tilting). Henry is on his way to a joust accompanied by a 
winged, older, naked male figure. Father Time, who carries Henry's hnce and plumed 
helmet Henry is wearing, tied to his arm. a favour of red. white and Wue cloth which is 
twitted and tied to the forelock of Time. This it interpreted as representing setting 
the opportunity (McClure 1991 65). Behind these figures is a brick wall containing 
two stone pfaques depicting the three-feathers emblem o( the Prince of Wales. An 
open gateway In the wal shows a garden of potarded trees, footbridge and stream 
behind the wal This may be a reference to Henry's garden at his palace of Richmond 
(Strong 1986). 

The initial images that may have prompted Henry to seek an eryiestrian portrait of 
himself were the equestrian portraits of Henri II of France by Clouet and Henri IV of 
France by Zoccaro. In both cases the riders were depicted ridng in front of walls of 
buildings. In 1574Zuccaro came to England and probably met Peake the Bder. Though 
the picture perhaps started as ample equestrian portrait influences such as Durer’s 
1513 picture The Knight Death and the Deni with its depiction of an old man - Death - 
carrying the hnce of a knight probably influenced Peake. He stissequently added the 
old man. Father Time, in an almost identical pose to Durer's figure of Death, to his 
equestrian portrait of Henry. The alegorical content would have appealed to Henry 
and the early seventeenth-century intellectuals of his court. Thus Peake's original 
portrait draws on a continental European tradition of royal equestrian portraits and 
medieval and Renaissance allegory. 

The later repainted image of the prince on a grey steed against a distant 'Arcadian' 
landscape sweeps away the earlier medieval image, which appeared old and outdated. 
The similarity of the repainted image to that of Van Dyck's portrait of Charles I on a 
dashing grey steed can be no coincidence. This was the way seventeenth-century 
monarchy 'should be' depicted, and It was almost certainly copied by an unknown 
artist who amended Peake's earlier portrait to this latest fashion. 

Manufacture 

The original painting wal 1337 * 1.337 m (92 " 92 in) and was originally composed of 
two 1.168 m (46 in) strips of canvas sewn together. This fabric was probably originally 
attached to a loom (temporary frame) while the painting was being undertaken and 
then applied to a wooden stretcher afterwards. The Initial red ground of the painting 
was given a layer of thick gritty grey paint There is no evidence of under-drawing from 
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figure i 14 Fortran of Prince Henry on horseback is « appeared between the early 

eighteenth and late twentieth c«i tunes. (Prom the collection at Parham Park 
Wen Sussex Copyright Kunilton Kerr Institute) 


the Infrared reflectogram. though this may mean that it was drawn in red chalk or 
umber, which do not show up under infrared radiation. The prince in his armour and 
his hone were painted first followed by the wall, the sky and then the foreground. 
The figure of Time was added later, the red colour of the wall is visible through his 
wings. The artist used pigments common In the early seventeenth century, such as 
axurite and lead white for the sky. and charcoal black and smalt for the prince’s 
armour. The present left edge of the canvas is the only extant original canvas edge. 
The artist was able to divide up the 92 In square canvas Into a 16 * 16 grid, which was 
die technique favoured by the artists of this period. The composition is property 
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Figure i 15 Portrait of Prince Herry on horseback restored to its original early 

screnteenth-century appearance. (From the collection at Parham Park. West 
Sussex. Copyright Hamilton Kerr Institute) 


centred in such a god. and the proportions and all the key points correspond to lines 
or points on the grid. eg. in the wa* there are exactly four bricks between the hori¬ 
zontal grid lines. There were a number of pentknenii - changes by the artist to his orig¬ 
inal image - eg railing the legs of the horse and the wings of Father Time. The lack of 
craquelure patterns in the original paint layer, normally derived from being bent over 
a stretcher, indicates that this painting was originally mounted fat on a stretcher In the 
seventeenth-century tradition, ie. nailed flat onto the front of the stretcher A frame 
concealed the attachment to the stretcher. 
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Use 

The presence of crenel and lau of paint indicated that the picture had been removed 
from its original stretcher, rded up and stored. It is probable that this occurred 
during the period of the English Gvil War and the Commonwealth which followed 
(1642-60). when having a royal portrait on view would have been potentiaiy 
dangerous to the owner. 

Subsequently the picture was restored for public display. However, to fit it onto 
another stretcher. 140 mm (5Vi in) were removed from the right-hand side of the 
picture, so cutung off the tip of the right wing of Father Time. The pattern of cracking 
across the picture suggests that the new stretcher had the form of an upper square 
with dagonal strengthening at each corner, two horucxital braces and a lower rect¬ 
angle with strengthening across the bottom comers. This suggests that the picture 
was trade to fit an existing stretcher, or pair of joined stretchers. The red brick wall 
was painted grey to imitate stone blocks; brick - popular and expensive In the six¬ 
teenth and early seventeenth centuries - was less fashionable by the mid- to late 
seventeenth century. Minor changes were made to the prince's armour, and losses 
were fifcd with a yellow-white, semi-translucent filler and retouched to match the 
painting. The paint cross section revealed that a thick varnish was also applied to the 
picture, seeping down into the cracks that had formed in the original paint layer during 
rQfcng and storage. This indicates that the varnish application occurred at lean 30-50 
years after the original painting had been completed so that cracks could have formed. 

Following a period of use. which caused the new paint to start to age and crack, there 
was a substantial repainting of the portrait The medieval iconography, including the 
image of Father Time, and the wal were overpainted with a tree and distant land¬ 
scape The large, white tilt horse was transformed into a dashing grey steed with black 
mane and dear musculature. One of the three-feather emblems was incongruously 
retained and appears to hang from a branch of the tree. The canvas was squared up 
and approximately 115 mm (4H In) were removed from the top of the canvas. This 
required a new stretcher. The overpaintirg was undertaken using the blue lake pigment 
Indigo, and any losses or damage were filled with a dense yellow filler and retouched to 
match the painting. Given the ageing of the previous restoration, this repainting must 
have occurred at the end of the seventeenth or in the early eighteenth century. 

Following another period of use and ageing of the paint further restoration 
followed. This involved double-lining the canvas and restoring the missing strip from 
the top of the picture. The restored 90-100 mm (314-4 In) strip was painted with 
Prussian blue, suggesting a restoration alter 1725. when this pigment had come into 
use. The pressure applied during the lining process slightly impressed the leaves and 
other parts of the overpainted image into the original paintwork. Any losses or 
damage were filled with a grey filler and retouched to match the painting, and it Is 
likefy that a new stretcher was provided. 
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In 1902 a further restoration took place, in which a third re-lining took phce 
together with fllllr^-in and reintegration of paint losses A new stretcher, of the same 
dimensions as the prenous stretcher, may also have been provided at this date, since 
all tides have at least two sets of nail holes. Yet another restoration occurred in 1946. 
when minor structural repairs and cleaning were undertaken, prior to the most 
recent research and subsequent restoration of 1985 (Woodhuysen-Keller et ol 1988). 

Record 

The history of this painting, established bom detailed examination of the object, 
proved that, as a portrait of royalty, it was a highly potent visual symbol k indicated 
certain beliefs and. as suck was a potentially dangerous object In seventeenth-century 
England. However, the subsequent repainting shows that by the late seventeenth/ 
early eighteenth century it was considered Important that the monarchy was seen in 
die fashionable ' Arcadian' context and not the unfashionable medieval allegorical 
context. Investigation of this portrait showed that an object could have a long period 
of continuous use; perhaps 3S0 years on display. The compositional change of mate¬ 
rials. such as the blue pigments, reflected changes in technology. They also reflected 
changes in aesthetic taste, even in the proportions of a picture. 

This painting provides a clear example that many new* objects are not in fact new; 
merely old objects given a new fatade and reused. 
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Objects as products (manufacture) 

HOW? 


3.1 Introduction 

A wulc range of terms have been used to describe ihc factors which influence ihc selec¬ 
tion of matenals and methods used in object production (e.g. Kingcry 1996: 183). 

Ihcy can be reduced to three basic groups of factors - physical properties, economic 

constraints and cultural influences: 

• Physical properties: materials with appropriate attributes such as strength, hard 
ness, colour, etc., arc selected because they are the most effective in use, e.g. flint 
and obsidian, which throughout prehistory were flaked to give sharp-cdp.td tods. 

• Economic constraints: materials normally have to be available and cost-effective. 
Expensive or rare matenals were not used when cheaper alternatives were avail¬ 
able. provided the alternatives could do the job adequately. Thus jewellery* w*as 
often made of gilded copper alloy rather than sdid gold. 

• Cultural influence: ideas about the matenals appropriate to use for particular 
objects arc determined by the cultural and religious beliefs of tlsc society. Work 
by McGhee (1994) showed that the prr-Inuit, Thule Culture peoples of northern 
Canada used harpoons and icr knives pnmarily made from ivory (seal or wulrus). 
whilst their arrowheads were made from canbou antler. These materials were 
selected not for their physiol properties, but for their magiol sympathy with the 
intended use. This belief system, which correlated sea mammal ivory with winter, 
women and the sea. and antler with men. the land and the summer, also earned 
on into die verbal traditions of the latex Inuit peoples. The concept of what is valu¬ 
able. beautiful, magic or of religious significance vanes from culture to culture. 


These factors influence not only the material used to make an object, but also the 
techniques and materials used in the design and manufacture of the product. 

Much of the pubbihrd archaeological work on artefact production has concen¬ 
trated on the prehistoric period and used ethnographic parallels. Whilst British and 
American authors, e.g. Henderson (1989b). have primarily focused on the properties 
of materials, materials supply, etc., French authors, e.g. Lcmonnicr (1993h have often 
fucuscd on the rule of culture on technological choices. 
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The manufacture of any physical object does not start from a specific raw material. 
It ts an iterative (repeating and evolving) process; somebody uses a piece of material 
(an object) to cany out an action (a process). As they repeat the process, they improve 
the object they are using. Subsequently they continue to improve the object in the 
choicr of the material from which it is made, the shape of the object, and the way they 
use it. An object eventually emerges from this process with a specific shape (or range of 
shapes) and made from a specific materials (or range of materials) which enable the 
object to function effectively. In both symbolic and functional terms it forms part of 
the material culture of the group using it. If there is a first step, it u the intended func¬ 
tion of the object; the requirement to move something comes before other the cart or 
the horse. 

The requirement to communicate over time and distance accurately and to form a 
lasting record has led to tlse evolution of writing and materials on which to write. 
These have included carving on stone, painting on plaster walls, clay and wax tablets, 
papyrus, parchment, paper and now electronic formats. The functional requirement 
has been a flat, blank material that would accept marks. The materials change accord¬ 
ing to availahle resources and technical sophistication, but the underlying function 
remains. It is worth noting that developments have sought to give us more blank space 
fnr less cost, making materials thinner and cheaper, and to speed up the process of 
copying and distributing. 

Required objects may be: 


• commissioned, that a, made to a client's specific requirements: 

• made for retail, manufactured foe sale in a free market; 

• a directed manufacture or created for a restricted market (between retail and 
commissioned). i.e. may be made with some indication from clients of what they 
would like to see and purchase, oc for restricted markets where other goods are 
excluded so that a sale is almost guaranteed, i.e. a monopoly supplier such as the 
guilds in medieval towns. 

Commissioned objects were usually expensive and idiosyncratic 'bespoke objects 
made for a single client, such as the Winchester Reliquary (see section 5.8) or the 
Bayeux Tapestry (see section 2.11). Retail objects were made to the demands of the 
market, usually as large numbers of similar objects that were highly functional or 
reflected cultural tastes, such as brass pins (see section 3.12) or blue-and-whitc porce¬ 
lain (sec section 4.9). 

The scale of production (see section 1.7) is crucial to the development of produc¬ 
tion techniques. Bespoke, high-value objects frequently reflect traditional production 
techniques or can be associated with new and novel techniques and materials. The 
high value of the object means that the higher cost of an 'old-fashioned', inefficient 
process or the use of innovative, non-standard 'new' material or production tech¬ 
nology is not an important factor. Only craftrd and mass-produced items 'accurately' 
reflect the technical level of the socirty in which they are produced. Simpler methods 
ol production such as hand-forming ceramics often require minimal organization but 
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take a long time to manufacture each object. In contrast, more complex production 
methods, even |ust having a simple device such as a potter's wheel, require more 
complex organization and resources us supply or build the device, but subsequently 
take less time to manufacture each object. 

3.2 Materials: technical properties 

All praducti air directly or indirectly manufactured from materials. Selection of a suit¬ 
able material normally occurs in two stages: 

• exclusion nf materials with inappropriate properties: 

• selection of materials with the best properties. 

For some uses, as with flint and steel for making a spark, the physical properties of 
tlse material are crucial. However, physical properties are often not the crucial factor in 
the final decision, and a range of materials with suitable properties arc considered, 
economic and cultural facuirs such as availabdity and cost determining the one finally 
selected. The feedback loop of experience in usang an object nude of different mate¬ 
rials leads tn the selection of materials with the must appropriate properties (Kingcry 
1996: 181). 

Factors (dated to physical properties that could go into tlie selection process would 
include: 

• The large range of physical properties that a material can possess, such as hardness, 
strength, malleability, plasticity, elastsary. insulation, conductivity, sonorousness, 
dectrtcal conductivity, magnetism, colour, transparency*, denuty, texture, adhe¬ 
sion, viscosity, common resistance, smell, taste, nutritional value, toxicity, anti¬ 
septic properties, solubility, absorbency, buoyancy, the mcltinp/boilmg/freczing 
point, impermeability to water, explosiveness, flammability, radioactivity, incan¬ 
descence. reflectivity. flakeability. An object invariably needs mote than one 
property. A nail needs to fasten together pieces ol wood and not decay, and. 
whilst making it nf gold would ensure that it would not decay, pure gold would 
be too soft to penetrate the wood. Consequently almost all objects are made of 
materials having a halancr of properties that best enable the object tn perform its 
function. 

• With natural materials there is variation in the material. Owing to the cellular 
structure of wood there are difieicnca, especially in the working properties, of 
the wood depending on whereabouts on the tree it was cut from. Radially' and 
tangentially cut planks have very* different shrinkage, splitting and warping char - 
acvensttex. There is considerable difference between the timbers derived from 
different tree species. leading to very different uses (sec 1 able 3*1). There is 
considerable difference between the dark, hard and robust heartwood at the 
centrr of a trer and the softer, lighter and w r arpablc outer sapwood. Thcie differ¬ 
ences in properties weir exploited by carpenters and joiners of the past, who 
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removed the softer sapwood from good-quality timber dunng construction so 
that it would not split, as was the case with the north doors o! Durham Cathedral 
(see season 6.H). Thr finest -quality longbows were traditionally made of yrw, cut 
from the junction between the heartwnod and sapwood. the heanwood being 
very strong in compression and the sapwood having elastic properties in tension. 
Such longbows have an enhanced range because of their natural composite char¬ 
acteristics (Hardy 1992). 

• The changes in physical properties can be exploited. Oak can be shaped when 
relatively fresh, ix. partially seasoned 'green oak. but after several years it hardens 
as it becomes fully seasoned. Many buildings in medieval Britain were made from 
framework) of oak created, shaped and fitted together in the green state. 

• Materials such as metals can have their properties altered, usually enhanced, by 
controlling tbc alloy composition, or working the metal in a specific way. 
Craddocks analysis of Roman copper alloy artefacts from throughout die Roman 
Empire showed that different alloys were deliberately created for objects with 
specific uses (Craddock 1975): 

Afoy and retrain 

Bronze, almost all had 18-21% tin. High-tin bronze (speculum) is 
highly reflective 

Bronze, no lead Lead deadens the sonorous quality of the bell or 
cymbal. 

80% bronze and leaded bronze. 20% brass, lead content up to 30%. 
No specific physical retirements, so any copper alloy can be used, 
inctading scrap Large amounts of cheaper lead, wtuch makes the 
alloy brittle, can safely be added to reduce the overall cost. 

Leaded bronze. Corrplex casting required the pouring and casting 
qualities of leaded bronze. 

00 % bronze. 20% brass, all low lead content. Little physical 
requrement is made of this object, so any copper alloy can be 
used, indudirg scrap Adduons of lead would mike it heavy and 
risk shattering 4 dropped. 

Leaded bronze: 2-12% bn 0-3% lead. Low lead to keep the statue 
robust and allow it to be gilded 

All man-made materials such as metal, glass and ceramic can hair their composi¬ 
tion controlled in order that they possess the desired physical properties in the final 
material or during the manufacturing process. This is exemplified by the small 
percentage ol lead that was frequently added to improve the ability of copper alloys to 
flow when molten, so ensuring they would form complete, accurate thin-walled 
castings. 

To ascertain if a material has been selected for ia properties, it is essentia] to be able 
to identify that material accurately. In the case of wood this can initially be undertaken 
by rcfcimce to its colour, groin pattern, smell and growth ring pattern. This is a skill 
all experienced woodworkers develop; it can also be learnt and supported from 
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Lamps 
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Ta&Je 3.1 The properties and uses of selected wood speoes 

Sf>«.a 

Properties 

Uses 

AMer 

Durable when wet 10 ft 

Used in wet ground, e.g. trackways, 
glass-blowing moulds and tools 

Appie 

Wbrics well rweet-flavoured 
smoke 

Edble fnjt 

Turned into bowls and carved for 
ornament, used for smoking meats and 
cheese to preserve 

Fruit 

Ash 

Tough elastic wood 

Oars, handles, shafts (especially spears and 
arrows), wheel spokes 

Beech 

Wbrks well 

Edble nuts - mast 

Long-lasting leaves 

Turned and carved into furniture and 
ornaments, barrel staves 

Animal food 

Insulation 

Btrch 

Quick', straight-growing Charcoal arrow shafts 

Bark = tough Bark containers, roofing, writing surface 

Sap - antiseptic and adhesive Adhesive. waterproofing agent, chewing 
gum 

Bo, 

Fine-grained, does not 
spfcnter 

Combs, stamps, chessmen and small 
mtricate carvings 

Cherry 

Works well 

Edblefru* 

Turned into bowls and carved for ornament 

Fruit 

Eider 

Soft, fast-growing 

Fuel 

Elm 

Hard and durable wood, 
long-tasting in wet 
conditions 

Wheel hubs, coffins, drains, bridges, 
waterfronts, axle blocks 

Hud 

Fast-, straight-growing. 

«upple lounger ihooa 

Edblc nuti 

Coppiced for young shoots providing fuel, 
and woven for hurdles and fervarg. ipfct and 
woven for containers 

Nuts 

Hon, 

Magical associations and 
durable wood 

Pegs and smai ritual objects 

Hornbeam 

Tough, does not easily spirt 

Wheels, axles, spokes, nms, yokes, mallets, 
hanles 

Junker 

Dark wood 

Bernes 

Decorative nlay 

Ravourmg 

larch 

Weathers well 

Resm 

Exterior woodwork, eg. telegraph poles 
Distilled for turpentine 

Lime 

Works well 

Bast fibres below bark 

Small carved objects 

Cloth 
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M,plc 

Tough works wel. does not 
splinter easily 

Turned for bowis, used for handles and 
rollers in mangles 

Oak 

Plentiful in antiquwy. very 
strong and durable. weathers 
wdl. 

Bark rich in polyphenols 
Edible nuts - acorns 

Rich preservative smoke 

Structures: almost all pre-20th-century 
bu id in gs in north-west Europe used oak 
beams or framing. Coffins, boat framng and 
planking, waterfronts 

Tanrwig 

Animal food 

Smoking meats, fish, cheese to preserve 

Pear 

VNbrk) well 

Turned into bowls and carved. 

Glass-blowing moiids and toots 

Pme 

Plentiful 

Resin 

Used for planking and construction, 
increasingly widespread use in 
post-medieval Europe 

Datfled for pitch, which provides 
waterproofing and varnish 

Poptor 

Does not splinter 

Clogs 

Sweet 

CXiraWe. weathers well 

Fencing and posts 

chestnut 

Bark rich in polyphenols 

Tanrwig 

Siber fir 

Splits in thin even strips 

Roman writing tablets, barrel staves 

Willow 

Fast-growing, supple shoots 

Coppiced for young shoots used for fuel; 
woven for hurdles and fenong. woven for 
containers, ic. wickerwork 

Yew 

Tough does not easily split 

Longbows, decorative carwngs 


reference books. c.g. Wlmt u (Edlin 1969). However. the most certain 
form of identification is through examination of a microscopic thin section (sec 
section 3-8) and the observation of mtcrostrucvural details, e.g. vessel form* pits. etc-, 
and reference to a standard textbook of microscopic wood morphology (Schwem- 
grubex 1978). Leather cm be identified to species level through microscopic analysts 
of the grain partem (derived from the hairs that have been removed from the hide) 
(British Leather Manufacturers Association 1957). Consequently the uses of the 
leather from different types of animal can be identified (Grew and Necrgaaidc 1988; 
Mould rt dL 2003). Raw materials such as wood and fibres used in their natural state 
permit easy identification; however, where materials are not used in their raw state but 
have been chemically and physically modified, as in paper, or have become degraded, 
they arc far harder tn identify. 

It can never be assumed tiiat the materials of an object are tlsc same as those that 
have previously been identified, nor that they must be a specific material because ic 
was technically the best material or because ic made economic sense. This is the impo¬ 
sition of incomplete twenty-fint-ccntury understanding, and assumes technical 
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knowledge of economic cticutmtanccs it i point in the put for which tiicrr is no 
evidence. 

Having identified the material, the interpretation of the data is noc always straight* 
forward. In Britain, shafts for spears and arrows arc normally made from ash, ante it is 
a tough, widely avadahle wood. However, if the wood from a spear shift was identified 
as pine, there could be any one of a number of reasons: 

• Time prc&sutc and lack of resources, c.g. aide under siege, denied acccu to ash. 

• Lack of awareness by the maker of the spear of the properties of ash or pine. 

• Importation of the spear from a country, such as Norway, which has little ash and 
a lot nf pine. 

• The user come with his spear from a country, such os Norway, which has htde ash 
and a lot of pine. 

• Pine was cheaper and cost was an important consideration. 

• Pine was available and tlse better physical properties of ash were not important. 

Cultural, contextual, economic and human factors arc crucial in correctly inter¬ 
preting the significance of the use of a particular matenaL Further evidence invariably 
needs to be sought to determine the reason fnr the use of this material. 

3.3 Materials: cultural influences 

Factors dial do not dearly relate to the selection of a material for technical suitability 
or economic viability are usuoOy ennssdered to be cultural factort^constmints. Such 
factors often relate to the visual appearance such as decoration, nr the selection of 
one manufacturing method or material over another (van de Lceuw 1993; Hodder 
1991:91). 

Many materials are selected for their decorative or symbolic quality, as is shown by 
the wooden furniture recovered from a series of eighth-century BC Phrygian tombs 
outside Gordian in Turkey. One of the most complete was recovered from tumulus 
MM: an inlaid, tri-legged table with an intricate strutwork form and ponds of inlaid 
geometric design. The table was made of light golden yellow boxwood (Bttxus iemptr- 
Wren/) inlaid with dark juniper wood (Jwuptna foctidiuima ) with a walnut top 
(/uriim rfgt* L.). The whole construction was designed to show the beauty of the 
decorative wood grain and the skill of the joiner (Payton I9M: Simpson 1996). It is. 
however, culturally mediated criteria that determine what is considered beautiful, 
desirable or simply appropriate (see Chapter 2). 

Another example is provided by the gravestones in the graveyard of the village of 
Strata Florida in Wales, which are almost all black. The earliest nineteenth-century 
examples in the graveyard arc made of slate, almost certainly from a local source. 
This developed the tradition of black gravestones. Liter gravestones are also black, 
principally black marble and black granite. These stones arc not local to Wales but 
arc imported from continental Europe. Local people are now paying for imported 
gravestones and selecting block, even if it is more expensive than alternatives, to 
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maintain this cultural tradition (Caplc 2000: Figure 5.1). Matrrial selection based 
on cultural constraints rather than economic or superior technics] properties of the 
material. 

The culturally ascribed nature of value was seen in the use of colours derived from 

E ftc dyes to indicate rank or position (see section 2.7) and in the tableware fashion* 
.n the eighteenth century. At this time, pewter wares were four to six times as 
expensive as ceramics. As the newly fashionable crcamware ceramics captured much 
of the tableware market, previous ceramic forms. e.g. dclftware. ceased to sell, 
and production halted. However, pewter production continued unaffected since 
the pewter was primarily placed on display as a demonstration of wraith (Smart- 
Martin 1991). 

Sander ran der Leeuw found 25 different methods being used for making round* 
bottomed ceramic rrssels. in dvilaations ranging from the ancient Middle East to 
medieval Dutch and modern-day India. All had acccis to a fast potter’s wheel, but 
cithcT did not use it or only used it as part of die process. Many adopted what could be 
seen as ’traditional’ practices, leading to tire suggestion that the technical choices in 
this manufacturing process were largely culturally determined. Van der Leeuw (1993) 
is almost certainly correct when he suggests that for many production processes, in 
many traditional societies, individual manufacturers do not face competition from 
more efficient producers, owing to the cultural preferences of those traditional soci¬ 
eties. Hodder (1982) similarly showed that the organization of ceramic production, 
c.g. grndet of the potter, location of the workshop and scale of production, varied 
between African tribes depending on cultural choices. 

Petrequin, in discussing the technical choices of the neolithic cultures around the 
Jura mountains, details the peoples known as the Beaufort Gap cultivators, who 
obtained a hard green crystalline rock from the Alps which they pecked into shape to 
fnrm axe hlades. The cultivators then began to obtain supplies of a more brittle black 
rock from the Vosges mountains to make axe blades, which they continued to peck 
into sliape. It took several generations before they learnt that the black ruck was more 
effectively and efficiently worked by Baking it and subsequently polishing the blade. 
This created axe blades of distinctive square or rectangular cross section. This shape 
became a cultural norm, which they retained even when they returned to using the 
green crystalline alpine rock for there axe blades. This appears to demonstrate both 
that materials and cultural constraints can determine the shape ol objects, regardless of 
technical ‘common sense’, and that technical traditions are powerful forces that take 
some time to change. 

Where objects are created with highly inappropriate materials or are of a highly 
inappropriate sire, they may be representational, and intended fhr use in ritual or for 
magic purposes. Examples include bone objects carved in the form of Bronze Age 
daggers in their sheath), recovered from the river Thames (Memheld 1987: Figure 3). 
Some objects when present in smaller fnrm, made of tough materials such as wood or 
bone, could also be interpreted as toys. Context is crucial to ritual or plaything 
intrfpretation. 
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3.4 Materials: economic constraints 

For any and every material a range of economic and supply fjctnn influence the type 
and nature of the material used in the manufacture of an object. 


Exploitation of raw material* 

Economic constraints on materials are particularly evident as a result of scarcity, 
leading to high values. Such scarcity may result from; 

• limited natural availability of materials such as precious metal ores; 

• limited technical expertise to detect, extract or exploit the material; 

• exhaustion, especially of biological materials that regenerate slowly, such as wood; 

• processing costs such as transport, which arc requited to ensure the material is in a 
usable form in the required place. 

• politics, warfare, hoarding, trade agreements, weadier and other man-made and 
natural disruptions to the supply of goods. 


To overcome shortages and exploit high values (prices) there is greater use of 
smaller and poorcr-quality examples of the natural material, and reuse of materials. 
Their are often signs of experimentation with alternative materials, and poorer- 
quality alternative materials arc frequently substituted. 




Oak was the most common tree species throughout the Roman Empire, used for 
almost all types of constructional work. Its abundance is suggested in the low 
price that could be charged according to the Edict of Diocletian of AD 301 
(Meiggs 1982). The higher prices of other timbers may reflect lower abundance; 


Tree 

Size* (ft) 

Price fdenari) 

Oak 

21 * 5.7 

6 


21 * 3 

21 

Cypress 

18 k 3 

30 

Rr/pine 

45 * 6 

80 


a Length » |trth measured on a sqcored-up k>{ 


• The soe of timber was also crucial, with large timbers always at a premium. The 

Ed ter of Diocletian shows the higher prices that could be charged for larger pieces 
of timber: 


Tree Lej\[lh 4 (fi) Fna (denarii) 


Rr 37% 5 000 

Rr 52% 12 000 

Rr 75 50 000 

a GlrtJi 5% or 4 ft. measured as before 
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• The lack of a suitable material could lead to technical innovation. By the fifteenth 
century the lack of large timbers in the forests of England for houses built of 
'truck' form (a natural A-frame construction) meant that this type of construction, 
used since the Saxon period, declined. The box-frame construction form, which 
used small timbers, increased, though there was huge regional variation. Devel¬ 
opment in the forms of roofing, such as hammcr-bcam roofs, may alio be the 
result of difficulties in obtaining long lengths of timber to span the building. 

• Where a material with the most appropriate properties was in short supply, or 
extremely expcniive. alternatives were exploited. The consumption of oak in 
southern and eastern England had occurred to such an extent by the fifteenth 
century that houses in London were being constructed with pine, a poorer quality 
wood which often splinters and splits. This was aided by the opening up of the 
Baltic in the fourteenth emtury. with ‘white* timber (pine and fir) bang lliippcd 
from Russia. Latvia Lithuania and Poland to the ports of western Europe (Puitan 
1973: 98). to meet the demand for timber. 

In the Roman and medieval periods, fine-toothed combs were essential for 
combing bee out of hair. The Romans frequently made enmb* from box. a fine¬ 
grained timber that did not splinter. Very hmitrd supplies of box from British 
woods and faltering import trade following the fall of the Roman Empire led to the 
exclusive use of bone and antler for making combs in medieval Britain from die 
fifth to die diirtccndi centuries (C. Morris 2000. 2311; MacGregor rt *L 1999). 


Noting the sur and quality of die raw materials used in an object, and comparing it 
to the range of sire and quality* of materials available to that pcriod/culture. provides 
an indicator of the wraith and status of the object and indirrcdy of its user/owner, 
although there cm be considerable variations in the availability of materials between 
different regions. 

Invariably people exploited local resources wherever possible. These were both 
cheaper and more familiar to them as craftsmen. This led to differences in the use of 
materials diat are relatixl simply to local geography and biology rasher than com¬ 
plex arguments regarding different properties or cultural biases. One example of this 
ts the wood used for panel paintings in the fifteenth and sixteenth centuries (Manjrus- 


1985): 

Oak 

fiophr 

lime 


Confer 

FleiTwh 

100% 

— 

— 

— 

— 

Dutch 

100% 

— 

— 

— 

— 

Italian 

2% 

90% 

2% 

3% 

4% 

German 

20% 

— 

22% 

1% 

54% 

Spanish 

6% 

36% 

— 

8% 

43% 


Here readily available local woods have been used, but only wood with highly 
appropriate properties was selected. Thus oak was used in Flanders, since it was more 
dimenssonally stable than pine or birch. 
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Transport 

One «f the principal cons and limitations on the location of material exploitation was 
transport. In the Roman period the cost of carrying goods, per mile, by river was five 
times the cost of moving them by sea, and moving them by land was 28 times as 
expensive as moving them by sea (Duntan Jones 1974; Greene 1986; 42). Water 
transport continued to be the cheapest method of transport through the medieval 
period (Postan 1975: 123) into the ciglucmth century, although land transport to and 
from die water and tlse costs of loading and unloading only made water transport 
significantly beneficial on longer journeys (Lawrence 1999: 93-108): 

,.. six or eight men therefore, by help of water'carriage can carry and bring back 
in the same time the same quantity of goods between London and Edinburgh, as 
fifty btoad wheeled wagons, attendrd by a hundred men, and drawn by four 
hundred horses. 

(A. Smith 1776) 


These costs reflected the differences in the volume and weight that could be moved 
by the various eighteenth-century transportation methods (Bagwell 1974; Greene 
1986: 42). 


Tramport method 
Packhorse (on bridle path) 

Team of horses piling a heavy wagon on a soft road 


Team of horses pulling a heavy wagon on a hard mid 

Single horse putting a wagon on an iron-railed coalfield wag cn way 

Single horse towing a barge on a river 

Single horse towing a barge on a canal 

a 100-150 kf 


wagnt 
2-3 cwt * 

1 ton 

2 tons 
8 tons 
30 tons 
50 tons 


Water transport remained the most cost-effective transport mechanism, especially 
lor heavy and large volume goods with low value, c.g. cud, over long distances. The 
relative cost of tram port was lower for smaller high-value items such as jewellery. 

There were other costs. In the fourteenth century, wine in Bordeaux cost 9 brrrs 
(per barrel) bur the cost ol loading, unloading, customs duty and a marginal profit had 
raised the cost to 14 bvrrshy the time it reached London. Stmdariy wool at 18 per sack 
in the Couwolds would sell for f 11 us Calais and 120 in Venice, with risk and profits 
rising for longer journeys (Postan 1973: 124). Local goods were invariably cheaper 
than imparted goods with all their associated transport cast. 


Reductions In materials costs 

By reducing the amount nr quality* of material present in an object, the costs 
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• Reducing die volume of material used in the manufacture of objects. Though this 
could be a reduction in sac. it was usually a case of making objects thinner or 
hollow whilst maintaining the outline size. The late Bronze Age saw the develop¬ 
ment of socketed axes and tools, which meant many more objects could be 
created with leas metal. This saving of metal stimulated technical developments, 
e.g. the gold lunulac of the Bronze Age are often very thin, to maximize the elicit 
of the gold, but oftm thickened at the edge to avoid tearing (|. Taylor 1985: 
184). Similarly die gold sheet metal cups from Rillaton and Ringlemcrr arc 
corrugated to give rigidity to the thin gold sheet forming die cup. 

• Reducing the quality of materials used in their manufacture, c.g. the widespread 
adoption of wood pulp for papermaking (mid-nineteenth century) was due to its 
cheapness compared to entton and linen rags. The piper created was, however, of 
much poorer quality. 

• Copying expensive objects in cheaper materials. Tin-glazed ceramics, such as 
British and Dutch dclftwares, copy die form and appearance of expensive 
imported Chinese porcelain (ice section 4.9). 

Combinations of these techniques could be used. It is posuble for the state ro mint 
more corns using lets precious metal, either by making the coim smaller and thinner. 
Lc. lets weight, or by reducing the amount of gold or silver in the coinage metal, Lc. 
debasement. This is most clearly* seen in the decline in the amount of silver, through 
both debasement and weight/sizr reduction, m the Roman denarius (or its equiva¬ 
lent). Thu is matched by a similar engineered decline in the amount of gold in the 
aureus (oc its equivalent): see Figure J.l (Casey 1980: 10). Debasement also occurred 
tn Frankish gold coinage: see Milton Keynes pendant (section 4.8). It was. however, 
crucial that the socially ascribed value remained the same so that it could buy the ume 
amount of goods and services. Thus this was not purely a technical process, but a 
balance of technical value and social value. 


Reductions tn manufacturing costs 

By reducing the amount of time and skill required tn manufacture a given object, 
more objects could be produced from fewer. Icis skilled, and thus las expensive 
craftsmen; this lowered the cost of each individual object: 

• Craft specialization, whcic a single worker becomes highly efficient at a process 
through repetition. Initially individuals exploited natural talents for art or hunt¬ 
ing. Later specialization was applied to almost all manufacturing processes. Pm- 
niaking. described by Adam Smith in his Wealth ofNarteru in 1776. was split into 
a number of separate specialized processes that allowed the production of 4,800 
pins per person per day, far more than could be made by an individual taking 
every step to produce a pin. 

• To undertake all the processes to manufacture an object required the greater 
knowledge and skills of a craftsman: it was cheaper to hire unskilled labour. 
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Complex taiks were broken clown into a sequence of simple, single operations 
which cheap unskilled Labour such as children nr women could perform. The 
endless repetition ol a single process encouraged speed and. saner workers special* 
lied in one task made few errors and so little waste, the process was con-effective- 

• Rather than have individual craftsmen shaping objects, the use of templates and 
moulds allowed leu skilled practitioners to achieve the required shape. This 
encouraged standardized object forms, usually described as 'factory* products. 

• Machines could be used to take user simple unskilled repetitise tasks, which led 
to increased efficiency and lower running costs than human labour. 

• The sharing of tools, craftsmen, expertise, fuel and raw material sources meant 
that grouping industries together, as is seen in many early medieval towns, gave 
beneficial economies to the members of such groups - lower costs derived from 
buying and transporting materials in bulk and shanng facilities. Increased cap¬ 
acity could lead to the creation of larger kilns and forges and lower furl costa. 

• Using repetitise standardized methods reduced wastr. ancc there was no experi¬ 
mentation. and products were all familiar and saleable to the customer, so none 
remained unsold. 

Any culture that brings together large groups of craftsmen for production and takes 
craft specialization to its logical conclusion will create a manufactory (factory) system, 
ice Table 1.1. An example of such specialization is demonttraied in the fifth-century 
BC Chinese lacquer industry. An inscription on the base of a Licqucr bowl reads; 

Made in the fourth year of the V uanshi reign period at the Western Factory in 
Shu Commandery. Imperial pattern. A lacquered, carved, and painted wood cup 
with gilt-bronze handles. Capacity* one sheng sixteen yue. Priming by Yi, lac¬ 
quering by Li, outer coat by Dang, gilding of the handles by Gu, painting by 
Ding, inscription carved by Feng, cleaning and poluhing by Ping, inspected and 
passed by Zong. Director, Aliang; Manager. Liang: Deputy. Feng: assistant, 
Long; Chief Clerk. Boo. 

(Bogley 199*240) 

As inscriptions rarely survive in the archaeological record, manufactories are nor¬ 
mally archaenlngically identified other from the large-scale specialired industrial 
cvuicncr. such as the neolithic Hint mines as at Grimes Graves, in which a large 
number of wurken would hat*c been employed (Mercer 1976). or from a large 
number of almost identical products. e.g. Roman Samian ceramics (Peacock 1982). 

In a contemporary anthropological study of ceramic production in the Tuxtla 
mountains of central America, Arnold (1999) determined that the ceramics could be: 

• Fired in an updraught kiln: though this took tome time to get up to temperature, 
used a large amount of good hardwood fuel, it took up bttle space and gave 
consistent multi (few pots failing during firing). 

• Fiml in the open (bonfire/clamp kiln), though this took a short time and used 
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leu ami poorer-quality fuel (leaves and branches), it took up more space and 
more pots failed during firing. 

It was faefon such as the time, space and type of fuel available, and/nr the invest¬ 
ment of time in making a kiln, which determined the type of firing pots received. 
Simple notions that people had developed technically from open firing in bonfires^ 
clamp kilns to updraught kilns, arc naive: ‘just because you can doesn't mean you do*. 


Reused materials 

Durable materials not greatly worn or damaged by their initial use, such as stone, 
brick, tdc and wood, cm be reused. The term reuse is applied to reclaimed material 
that u used again for a purpucc similar to its original use. It is also referred to as 
product life extension (PLE) in modern recycling economics. Good-quality fire¬ 
stone and substantial pieces of wood can be rrusrd several times, though they 
frequently bear marks of their previous use (sec Figure 3.2). Often available with little 
or no transport costs near the use site, reused materials arc often highly cost-effective. 
Ihe availability of surplus materials at low cost during an economic slump or the 
shortage of fresh materials during and following a war often result in reuse of materials. 

Large volumes o! reusable wood, stone and tde from first- and early second-century 
buildings in Roman London appear to have provided a ready supply of building mate¬ 
rials for new buildings during the later second and third centuries AD. New building 
materials arc only seen again in Roman London in the late third century (Betts, 
personal communication). The detection of reused material often depends on the 
extent and quality of the repair and reshaping it has undergone. e.g. the central garnet 
in the Milton Keynes pendant (see section 4.8). 

Less durable materials such as fabrics and leather, which become worn and 
damaged thiough use. could not be as easily reused, except to be cut into smaller 
pieces and used for patches and repain (see section 5.4). 


Recycled materials 

Recycled matenah are those that can be collected and either remelted (e.g. metal or 
glass) to farm new objects or disaggregated and rc-formed into new materials, as linen 
rags are reconstituted to form paper. 

Recycled objects arr an important source for any material that is economic to coUect. 
This applies to high-value materials in dense population centre where costs of collec¬ 
tion, transport, storage and sorting are low because of the use of cheap Labour such as 
children. When there are material shortages, e.g. during sieges or periods of economic 
hardship, recycling becomes particularly important. High-cost materials like gold were 
always worth recycling, and they, like metal and glass, are consequently far less common 
as archaeological finds than ccramicx. foe which there was no recycling process. The 
difFctenccs in the availability of materials and their value led to differential levels of 
recycling in different periods, cultures and places (sec Figures 4.5 and 4 . 6 ). 
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figure 3-2 Reused Roman altar stone. This stone was initially a Roman aJtar to the God 
Jipiter (right lace). It was re-erected as an altar and inscribed (left bee) In 
the third century AD in the lort erf Piercebridge. Co. Durham. It was later 
reused as a column capital (back bee) in Gainford Church a few miles from 
Pertebridge (RIB 1022). (Photograph by )eff VesceK courtesy of Durham 
Cathedral) 
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Evidence for recycling comes in live form of hoards, some of which contain broken 
and damaged object* and casting watte and have been interpreted as (metal-)founder* 
hoards of recycled material (Rowlands 1976; Bradley 1987). Pits containing 50 kg of 
pieces of bmken glass, found at Guddhall Yard, London, have been interpreted as 
culler — broken glass about to be rrmclted and recycled. Roman wnters record the 
exchange of broken pieces of glass for small trinkets in first-century Rome; almost 
certainly evidence for recycling. Traditionally up to 30 per cent of any glass melt is 
recycled glass. Such levels of recycling may explain why materials such as metals and 
glass change composition gradually over time. 

Economic* determine whether it is more expensive to obtain or create new mate* 
nals than old materials and whether the old materials retain their form and are reused, 
or are broken down and recycled. Glass bottles were often collected and reused in the 
early twentieth emtury, since they were expensive to produir (Busch 1991). By the 
late twentieth century, dicy were collected and recycled since dirougli automation 
they were cheap to form into shape, but the material was stall expensive. 


3.5 New materials 

Economic factors do not stay constant through time. This is perhaps best exemplified 
by changes in die pctception of the value of‘new materials*. Technological develop¬ 
ment. in particular tlie arrival and use of new materials and new technical processes 
occurs in at least two stages; 

• Inception — a new material or process is discovered or imported. 

• Exploitation - the new process or material is widely used. This occurs because the 
demand for the miterial/process created is fashionable or it has economic or tech¬ 
nical benefits over previous materials and processes. 

This is exemplified by die wheel, which was used on toyi by the Inca civilization, 
but was never exploited and scaled up to make wheeled vehicles. Influences such as the 
presence of a rigid social structure, the presence of slave labour, the lade of immediate 
use oc benefit have all been cited as reasons for the failure in move into the exploitation 
phast 

Archaeological evidence suggests that new material* appear (inception) many years 
before they are produced in significant quantities and utilized (Renfrew 1986). There 
it the need lor a market - a use for a material before it becomes valuable and sought 
after. Renfrew observed that the move from the neolithic to the metal-using commu¬ 
nities of the Oialcolithsc and Bronze Ages coincided with a move from communal 
cultures (communal burial rites in long barrows, etc.) to individual wealth and social 
stratification (tingle bunal with valuable grave goods). It also coincided with the first 
uses of metals, whether gold, copper or copper alloy, as symbols and personal adorn¬ 
ments (Renfrew 1986: 146). Thus they may have been the kry matenals for displaying 
wraith in the changing social structure, h was at a later date that the properties of the 
materials were appreciated and they wen used for making tools (Renfrew 1986: 152). 
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After the initial disco very/appreciation of a new material, social, economic and 
technical properties of the material all affect its future exploitation by any society. 
Spratt (1982) suggested there were six stages, A to F. in the innovation and develop¬ 
ment process, hased on modern examples of critical path analysis and cash flow curves. 
However, it cm be suggested that five stapes of development, based on archaeological 
evuiencT. are discernible and thus consequently more useful for artefact studies. 
Owing to tlic paucity of the archaeological and historical molds there is often limited 
trace of some of these stages. 

• Stage 1: rare. Initially new materials such as iron in the third millennium BC. or 
aluminium in the mid-nineteenth century, were rare and thus valuable; alumin¬ 
ium cost 5500 per pound in the 1850s, more than twice the price of gold or 
platinum (G. D. Smith 1988). Consequently these materials were used for high- 
value objects, c.g. jewellery. At the court of France in the 1850s the knrvcs, forks 
and spoons woe mule of aluminium, since it was more valuable and more fash¬ 
ionable than gold or silver The object forms arc invariably traditional ones, since 
there is no experience of using the new materials or of their properties, at either 
craftsman or consumer level. 

• Stage 2: fashionable. The new matenal becomes popular as it is a sign of wealth 
and prestige, especially if the supply of matrrial u limited, c.g. porcelain in 
Europe in the seventeenth and eighteenth centuries, which retained a high 
value due tu costly importation from China. In the 1860s aluminium was 
S17 per pound, a similar price to silver. Consequently it continued to be used 
for display items such as |ewdlcry, demonstrating wealth. The materials nr 
products may be copied in an efTnn to benefit from their high prices and 
faihionabtlity; c.g. the imitation of porcelain by white tin-glared delftwares (see 
section 4.9). 

• Stage 3; available and appreciated. Craftsmen become more familiar with the new 
matenal. appreciating and exploring its new and unique properties. Conse¬ 
quently the range of products made in this period of experimentation with the 
new matenal grows. The customer has also become famdiar with the new mate¬ 
rial and starts us demand more useful and impressive objects. Though the fint 
bronre axes were of similar shapes to then stone counterparts, as metalworkers 
became more familiar with the material, its manufacture and shaping, thinner axe 
forms were cast. This created lightrt, more effective metal axes. 

The appreciation of the properties of the new material and the ability to manufac - 
turr it in a range of forms eventually gjves rise to completely new uses or the total 
replacement of earlier materials. By the 1880s the price of aluminium had fallen 
to approximately $8 per pound and its properties - light weight and corrosion 
resistance - were beginning to be appreciated, as it was used to make navigation 
instruments, clocks and some statues (G. D. Smith 1988). 

• Stage 4: competitive, innovative and exploitative. Oner the use of the material is 
well established, the only ways to benefit from making objects arc tu reduce the 
cost of making them, so making your objects cheaper than other products'. oc to 
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increase tlic level of object consumption: see earlier sections Reductions in mate- 
rub etists and Reductions in manufacturing costs. This is exemplified by technical 
developments of the twentieth century such as the development of the cold 
rolling of steel and the electrolytic plating of tin onto the sted, which reduced the 
amount of materials used in making a tin can. I wenty per cent less metal was 
used to make a tin can in 1978 than in 1958. 

Aluminium began to be made by the cheaper dcctrolysis process in 1888. This 
increased the amount of aluminium available, and the price fell by 1892 to 
between 85 and 54 cents per pound. This meant tint it was available for wide¬ 
spread use. exploiting its properties. Saucepans and other pots and pans start to 
be manufactured, exploiting the fact that aluminium is light and common- 
resistant. As its pner became lower and its property of softness was appreciated, 
production of thin sheets and foils that weir impermeable to oxygen and thus 
could ktrp food fresh was undertaken. This was seen in the form of cans for 
carbonated drinks and foil used foe milk bottle tops, and as ‘silver piper’ foe swap¬ 
ping choculatc and odier foodstuffs. Completely new products and new uses for 
materials arc developed in stages 3 and 4. 

Stage 5: continued use. Though new materials normally displaced older tradi¬ 
tional materials, the latter were retained for making some objects: 

• lor which they are uniquely suited - 'niche’ uses. Despite flint haring been 
used to strike iron to create a spark for nearly 3000 years, this material has 
not been bettered and it is still used in modern lighten: 

• for higji’cust quality products where die ‘cheapness of the new material is 
no advantage. The values of 'tradition' and 'quality' become associated with 
the more expensivc/luiury products in the older material, and these arc not 
displaced by the new material. This associated status u a culturally defined 
value. Examples include the use of leather for seats in present-day cars or fnr 
bookbinding. 

The new object shapes developed in Stages 3 and 4 to expkm die new material 
become fashionable. Old matcnals respond by taking on the new fashionable 
shapes, even though it sometimes makes little sense in technical terms. Thus 
some flint daggers and stone axe-heads dearly mimic the new bronxc forms, c.g. 
the stone are-head from Hdlend. Penicuik. Midlothian (Clarke etaL 1985:85). 


It is important to know which matcnals are being used in the manufacture of 
objects in order to consider their properties in relation to the object form and identify 
the stage of development of the material. 


3.6 Marks of manufacture (tool marks) 

Ihe tools that shape and create objects leave distinctive marks. From these the 
processes and sometimes the individual tools involved in creating and shaping the 
object can be determined. Where there is a direct impnnt of the tool on the object, 
such as a punch mark or an axr-madc facet, then die tool mark may be unique to the 
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tool, reflecting the shape of the tool which had developed through da more and wear. 
Detection of such marks indicates the presence/use of a specific tool. However, where 
there is continuous or repeated contact between the tool and the object surface, such 
as with a hammer, saw or driO, then the marks created obscure each other and leave no 
clear unique tool imprint. In such cases a specific tool cannot be identified. Tool 
marks can indicate the level of technology being practised by the culture undertaking 
the manufacture, indicate the skills and knowledge of the craftsmen undertaking thu 
wvrk and even give some indication of the organization of the manufacturing 

The use of sdicon rubber to take accurate impressions of the punch marks that 
decorated the plates which make up a large silver Iron Age cauldron, the Gunderstrup 
Cauldron, enabled them to be analysed with a scanning electron microscope (ice 
section 5.7). Individual pundscs could, through die dupe, cracks and damage viable 
in their impressions, be uniquely identified. Systematic analysis of all punch marks on 
all plates revealed that three separate sets of punches had been used, which did not 
overlap. One set was used on the Dull Plate, a late addition to the base of die cauldron, 
and the other two seta for aD the inner and outer plates that fnrmrd the sides of the 
cauldron (Lanen 1987). Clearly there were two separate seta of tools and thus two 
separate craftsmen at work. Two craftsmen within one workshop arc likdy, since the 
iconography used in the panels was very similar. 

Since shaping materials utilizes a small number of banc principles, in a variety of 
matrriais it is posable to detect basic duping techniques from die marks left in the 
object. For caamplc. the majority of die ceramic vessels made in prehistoric north¬ 
west Europe and in the cady medieval period were made by hand, by coiling and 
finger-forming lumps of clay. They are distinguished by their shallowly irregular 
surface; the sherds have an irregular cross section. The whole v essel s arc not accurately 
circular in plan. Ceramics made on a patter's wheel will have accurately smooth 
surfaces and be accurately circular in plan, and the sherds will have even thickness. 
The presence of a standard cross section for the vessel may denote die use of a 
template, as seen in the production of undecoratcd Roman Samian pottery. Careful 
identification of the production method is important to distinguish between suppos¬ 
edly amilar ceramics, especially where, os in the case of the thirteenth-century 
ceramics from the Welsh castle of Dryilwyn, whrr l-thrown and hand-formed cer¬ 
amics. in identical fabrics and forms, were supplied to the some site (Webster 2002). 
The more technically advanced wheel-thrown manufacture had not fully replaced the 
earlier hand-formed technology in thirteendi-cmtury Britain, though the hand- 
formed vessels had mimicked the form of die wheel-thrown vessels (sec New maser ah. 
Stage 5. above). 

Moulding and catting 

Moulds can be and have been used to shape any material that has a liquid or plastic 
state and sets to a solid. Thus glass can be pourrd or blown into a mould, crramics 
have been formed by pouring day into absorbent moulds, and polymers arc frequmdy 
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shaped in moulds. Metals such as gold. siber. all cupper allop. lead, pewtet and cast 

iron can be cast in moulds. I wo forms of mould arc 

• Piece moulds; normally with two or more mould parts, usually made from clay, 
bronze, steel or even sand formed around a model of the desired object- The 
mould pieces, each bearing the partial impression, are combined any number of 
times to form a hollow-shaped space into which material is pourrd to cast replicas 
of tl>e original. Objects with only one shaped side, or those destined to mnve 
further working, could be cast in an open mould. 

• Investment moulds a nnglr-pircc mould, usually of clay formed around a model 
in meltable material, eg. wax. hence ’lost-wax casting' The model is melted and 
pourrd out, the mould fired and metal or other material cast into the space created. 
The mould ts then broken into fragments to retrieve the casting. Objects cast in 
this manner arc usually complex 3-D shapes and can be highly decorated. 

Material formed in a mould usually has one or more of the following features; 

• flash marks - raised lines or ridges of material where material has seeped between 
the edges of the different ports of the mould: these can sometimes be in ne^itxve 
form if air u trapped along this line; 

• runners and risen, which are tubes of solidified material, where the liquid casting 
material w r as poured in and exited the mould: 

• offsets, when parts of the mould arc mis-alignrd, leading to very slight offsets 
between the halves or parts of an object; 

• poorly defined decoration when the liquid casting material is so viscous that it 
fads to form exact!)* to the intricate contours of the decoration of the mould: 
decoration is usually in low relief and without undercut*; 

• spacers for holding internal forms in Urge body castings: these arc cither made of 
a material that is incorporated into the casting material, such as chaplet*, or 
removed and later filled; 

• a smooth but non-reflective matt surface; 

• a bulk)* form, vessels often having thick walls unless material was spun or blown 
into the mould, eg. glass. 


Cutting and workJng 

Incised marks on the surface often betray the use of a specific type of tool: 

• Broad ridges or fine strut tons spiralling around a vessel or object noemaDy indi¬ 
cate an artefact which has been farmed by spinning or turning, such as a ceramic 
vessel formed on a potter s wheel or turntable. Wooden, stone or metal artefacts 
wifl have been cut, or in tlse case of sheet metal gently bent, into shape on a lathe. 
The spinning motion cicatcs centrifugal force pushing the spinning matcnal out- 
wanii. winch is counteracted by the shaping tools or the potter s hands pushing 
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figure JJ TocJ marks - facets created by an axe - formrg the point of a wooden stake, 
from Staithes. North Yorkshire. (Photograph courtesy of Jennifer (ones) 


in. Uni invanably creates a vessel or object of circular plan or section with slight 
striations around its circumference. 

• Parallel stnatiuru usually indicate the use of a file (metal oc coarse stone, e. g. sand* 
stone). Longer, dense striations arr caused by the use of mechanical grinding 
wheels, whilst fine parallel scratch*marks result from the use of an abrasive for 
polishing the surface. Such polishing often removes marks of other tools, as exem¬ 
plified by the neolithic stone arr from Tongland. Kirkcudbrightshire, where the 
derp scars from the initial flaking cuuld not be removed despite vigorous polishing 
(Clarke ft *L 1985:167). Irregular and roughly fwrallc! striations of variable depth 
on the edge of an object can be caused by the use of a multi* toothed metal saw, 
usually used for soft materials such as wood and soft stone. Parallel stnations 

a wire indicate wire drawing, and. along sheet, the use of rollers. 

• Fine circular scratches are usually due tis abrasive polishing, whilst deeper cuts are 
due tn drilling, cutting, routing or turning. If found along the edge of an object 
they can indicate that a circular saw was used, though this detail is normally asso¬ 
ciated with nineteenth- and twentieth-century wood and stone artefacts. 

• Smooth, shallow dished facets denote shaping with a sharp blade. Tools such as 
axes, adzes and chisels, and blades such as planes, spokexhaves or drawkxuves 
make these type of marks in materials such as soft stones, wood (see Figure 3-3)# 
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and soft metals. Also some non - crystalline minerals such as flint, obsidian or glass 
can be flaked by applying pressure to a single point to produce shallow facets. 

• Small flat facets usually denote hammering, where deformable material, usually 
metal, has been worked into shape using implements such as hammers or mallcLs. 

As early os 1699, antiquarians noted that they could see the facets from axes used to 
fell and shape prehistoric timber that was preserved in waterlogged contexts (Sands 
1997: 6-8). Worked on the Somerset Levels Project noted that on some, though not 
all. axe facets there were slight ridges and grooves, which tesultcd from rucks or bum 
on the edge of the blade. Such a pattern of damage or signature would come about 
through use and would be unique to each axe. Noting an identical pattern of ridges 
and grooves on the axe-cut facets of timbers from different trackways (A and D) 
running across Tinney s ground (1100-1000 DC). John Coles and Bryony Ormc 
suggested that different pitccs of wood had been cut by the same axe, so indicating 
that die tracks were roughly contemporary (Coles and Orme 1985: 44). Given the 
date of the trackways, tliii was almost certainly a Immxr axe. 

Further examples of signatures from bronze axes were revealed at the Mearc Heath 
trackway in the Somerset LrvcLs and Oakbank crannog in Loch I ay (Sands 1997). 
whibt at the neolithic site of Alvastra in Sweden distinctive axe signatures created by 
stone axes wrre noted. O’Sullivan (1997) suggested, using data from the prehistoric 
trackways such as ixmgford and Coriea in Ireland, that shorter, deeper facets are cut 
with stone axes, longer, shallower ones by bronze, and the longest and shallowest ones 
with iron axes. However. Sands (1997) has suggested that die mediod of hafting the 
axe could be an equally, or more, significant factor than the material of the blade in 
determining the nature of the axe facets. 

Axe signatures, like most tool marks, arc most effectively recorded by taking photo¬ 
graphs. in ralung light, ather of freshly exposed wood from waterlogged contexts 
where such tool agnaturex arc dearly visible or of silicon rubber costs token from such 
freshly excavated wood. Although computer programs can be used tu match what arc 
effectively black and white line patterns, the curve of the axe blade, the curve of the cut 
and the natural variation in the wood mean that this is still a comparison best made by 
the human eye. Often only part of the axe blade u recorded in any one facet; therefore 
many partial signatures nerd to be finrd together ro provide the foil-width signature 
of the axe blade. 

Took such as axes will, diruugli use, gradually change their signature and when re¬ 
sharpened will lose it. The rate of tool use and resharpening will vary enormously from 
days to years, depending on use and cultural tradition. Coles suggested, from dendro- 
chronological evidence, that pieces of wood bearing distinctive axe signatures had 
been cut and used within a six- to twelve-month period (Coles tt al 1988). Experi¬ 
mental work by Sands (1997) suggested thai the signature of the axe blade could 
remain for years. 

Any group of cuntemporary or near-contemporary objects that have visible tool 
marks can be analysed for distinctive tool signatuics. Tool marks arc usually seen on 
the back or base of objects - surfaces that arc not normally visible. On visible surfaces 
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polishing or the application of a coating such os paint Kas often obscuicd the marks of 
manufacture. Since marks of manufacture are not normally intended to be seen, their 
presence often denotes a poorer quality product or unfinished object. In the laic twen¬ 
tieth century and during the Am and Crafts movement of the laic nineteenth century, 
tool marks and evidence of craftsmanship and manufacture became fashionable with 
some sections of the population. Objects with visible tool marks became associated 
with being hand-made', rather than mass-produced machine-made objects, and 
consequently have an enhanced value. Some tine-quality papers of the late twentieth 
century have had lines deliberately pressed into the surface of smooth machine-made 
paper tn simulate the pattern of the wire deckle used in making hand-made paper. 


3.7 Assembly 

Most objects are composites (several pieces assembled together) usually made of 
different materials. e.g. die Coppcrgase Anglian Iselmct (see section 1.11. Figure 
1.12). Assembly can involve jointing materials, sticking materials together, fixing 
devices such as rtvetx. Lashing or sewing miterials together or fusing nr interweaving 
materials. The way in which an object is assembled can provide information about the 
manufacturing methods, the sequences of operations and the skills and social organi¬ 
zation of the manufacturing industry. The assembly and the materials used ditTer in 
nature between different cultures, and change over time. Thu u demonstrated by the 
portrait of Prince Henry on horseback (sec section 2.12). In the seventeenth emtury 
the canvas was nailed flat onto the stretcher, whilst in lata centuries the canvas was 
fnlded over and nailed tn the back or sides of the stretcher. Thus the method of 
assembly can be used as an identifia of the cultural or chronological origin of the 
object. 

• Jointing u normally seen between pieces of haid material, such as wood and 
stone. Detailed studies of granting, especially in medieval carpentry, have been 
made (Hcwett 1980. 1982) and show the preference for critain joints at certain 
periods and places. The construction of wooden weDs and waterfronts in Homan 
London in the first and second centuries AD is characterized by simple lap joints, 
while the more complex and time-consuming dove tad joints, which are stronger 
and more secure, were utilized in the third century* AD (Milne 1985: 65). See 
Durham Cathedral door (section 6.8). 

• Weaving is normally undertaken using flexible, thin stranded materials such as 
fibres or withies into laced in a regular order to form textiles or basketry. Inrgular 
intermeshmg is seen in fine sbort-strand materials such as felt and piper. Ihere 
are a large number of variations in the spinning of fibres to form threads and in 
the weaving of threads to form textiles. Variations tn the directum (Z or S spun) 
or the tightness of the twist of the fibres to form the threads, the fineness (thick¬ 
ness) of the threads, density of the weave (number of warp/vertical and we fit/hori¬ 
zontal threads pa centimetre) and the different weave types/patterns (number of 
warps between wefts and wefts between warps) create considerable visual effects 
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in the cloth produced (Walton and Eastwood 1983; Henry 1994; Schocscr 2003; 
Crowfoot ft jL 1992). The prefer cures of the weaver* (manufacturers) and the 
wearers (customers) fox particular types of woven doth (fashion, wealth display, 
practicality nr social acceptability/familiarity) resulted in particular types of cloth 
being associated with particular periods and cultures. An example is Birka weave 
doth (Z.Z-spun diamond twill) which was popular in the ninth tenth centuries 
in western Norway, where it was traditionally made. However, it was also 
exported to places such at the Viking town of Birka (where it was first identified 
and named) and to Scandinavian settlements in Britain such as Orphir (Orkney) 
and York (Henry 1994:60. 180. 197). 

• Securing devices such as nads, screws, puis, tacks, staples, rivets, nuts and bolts, 
dowels, usually used for securing softer, solid materials such as wood, leather, etc., 
plus all forms of tewing and ropes, thongs or other thin flexible materials used for 
tying or lashing things together. Prehistoric wooden structures were held together 
with wooden pegs (tier nails), as metal was too rare and expensive to be used for 
securing devices. However, by the first and second centuries AD the Romans were 
using large quantities of iron nails to construct many of their military wooden 
buddings. This was because the economic basis had changed; iron was produced 
on an industrial scale, making iron nails cheap. The cost of the nad was nnw less 
than that for tlie time taken to cut a joint in the wood or burr a hole for a tree¬ 
nail. By the eighteenth century, screws art seen holding high-quality wooden 
objects together. The screws were hand-cut. with lnrgular spiralling of the cut 
groovr. which ran all the way to the lie id. and thus were expenme to make hence 
their use in high-quality furniture. By the nineteenth century, machine-made 
screws had become widely avadable. mechanized production making them 
cheaper. The presence of machine-made screws in eighteenth-century and earlier 
furniture indicates a repair or a fake. Metals such as iron were often riveted into 
place: tlsc technique could he used on large objects such as nineteenth-century 
iron bridges and ships, though i* '•‘a* also used on fine jewellery. It was used to 
join the ends of 1-2 mm diameter iron wire that formed the alternate rows of 
links in the mail nn the Coppergaxe Anglian helmet (see section 1.11). Pieces of 
textile and leather were normally sewn together using thread (Mould ti jL 2003; 
Walton 1989a: 404). 

• Adhesann. Any material that flows like a liquid over surfaces and then sets solid, 
c.g. molten wax. solder, glues, tars and resins, mortar and cement, can act as an 
adhesive, bonding those surfaces together. Animal glues (boilcd-duwn collagen¬ 
ous animal material such as hooves and hide) were used as the principal adhesives 
for wood and similar materials throughout the histone pertnd. Earlier examples 
do not survive: however, prehistoric peoples certainly used birch-bark tar adhe¬ 
sive, traces of w*hich have survived (see section 5.2). A wide variety of polymers 
from cellulose nitrate to cyanoacrylates (’superglue’) have been used as adhesives 
in the twentieth century. Pieces ol stone arc normally mortared into place to form 
walls and buildings. Lime mortar, setting by a chemical reaction with the air, has 
been used in northern Europe from the Roman period onwards. Portland cement 
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mortar, which is harder and faster-setting, generally superseded lime mortar in 
the twentieth century. 

• Fusion, where two materials were cither melted oc softened and fused together. 
Pieces of clay such as handles were hired (fused with wet clay) onto the bod)* of the 
poL Handles and font rings were applied onto glass vessels with molten glass. Metals 
could be joined by soldering, fusing two pictrs together with a metal of lower 
melting point. e_g. copper alloy soldered with soft solder (un-lead alloy), though 
tiie latter is technically an adhesive because it is a srjxirate material and the metal 
body doa not melt. True fusion of metals occurs with welding; this makes the 
metal surface molten. The fusion process for iron requires the use of high tempera¬ 
tures. whereas pieces of pure gold will fuse if hammered together at room tempera¬ 
ture. Heat and a flux, to lower the melting point, were used to fuse the filigree wire 
decoration onto the backing plate in die Milton Keynes pendant (see section A .8). 

Evidence of weaving can be obtained from impressions on pottery. Details of wood 
loinung, textile tibres and w'eaves are visible in iron corrosion crusts, where the mineral 
has cis* nr copied the form of adjacent organic material, as on the Roman box at Benwell 
(Keepox and Rnbmsnn 1978) and the Viking scabbard from Scar (see Figure 3.4). 


Measurement and setting-out 


A key element in creating any complex artefact w*as the ability to plan and set it out 
using measurement. From around 3000 BC on, rings of standing stone have specific 
sues, which archaeologists such as Thom (1967) suggest indicates that multiples of a 
standardized unit of length, the ‘megalithsc yard', were being used in prehistoric 
Britain. The recovery of yardsticks from Egyptian tombs and the exact setting-out of 
the Egyptian pyramids indicates that in this, as in all other ancient urban civilizations, 
there is clear evidence of numeracy and standard units of length and weight. The 
ability to measure was widespread in all ancient civilizations, and concepts such as 
symmetry, regularity and ratio wcie important to those creating ancient artefacts. 

Evidence of setting-out is present in many artefacts. Marks of setting-out. as inden¬ 
tations and faint grey bnes from a lead point, are visihle on the hack of the decorated 
pages of the bndtsfarne Gospd (M. P. Brown 2003a, 2003b). There are traces of a 
senes of very fine incised lines on the nose-guard of the Coppergite Anglian helmet 
(sec Figure 1.11). These appear to be the remains of a grid and setting-out lines that 
were used to creatr the interlace design which decorates the front of the nose-guard 
(Twcddlc 1992: 10*17-8). Finely scribed lines were used in the setting-out of most 
carved wood, stone and incised metalwork. and indicate the use of instruments such as 
compasses, dividers and rules as well as the associated mathematical knowledge. 

There is evidence of lines, numbers or simple designs cut into the pieces of wood, 
from complex assemblies such as roof constructions, to indicate the order in which the 
pieces were supposed to he joined together. Even small diagrams can be found indi¬ 
cating the nature of assembly. Marks were also placed on pieces of wood and stone to 
indicate the exact position of components. Carpenters often scored a series of lines 
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fifure 3.4 Sor VAjig sword and scabbard. Crown copyright rcprodjced courtesy 
erf historic Scodand and Kim Nissan) 
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Figure 35 Tninsnvtted-ligbt microscope. (Photograph by the author) 


across a join, and the pieces had to be adjusted so that the lines exactly met up, in order 
to achieve the correct position — a technique also used by those creating glass and 
metal objects using moulds (Pricc« personal communication). 


INVESTIGATION TECHNIQUES 


3.0 Microscopy: fibre and wood identification (Appleyard 
1978; Cading and Grayson 1982; Schweingruber 1978) 

Fibres and thin slivers of wood can be examined using a transmitted-light microscope 
to reveal features of the microscopic morphology, which allow them to be identified to 
the species level. Aspects such as plant/animal disease, evidence of plant/animal 
domestication, manufacturing processes and damage through deco)* can sometimes 
also be noted. 

The transmitteddight microscope (sec Figure 3.5) focuses light from an external or 




Objects as products 123 



figure 36 Photomicrographs of archaoological wood. Left radial section of yew (Taxux 
baccata), from a bucket stave. Keays Lane. Carlisle Right tangential secaoo 
of alder (Abus spp). from a drainpipe. Millennum Ste. Carlisle (Photographs 
courtesy of Jennifer Jones) 

internal source through a condenser beneath the stage to form a narrow beam of light 
which passes up through the sample into the objective lens, and through the eyepieces 
tn the viewer. The magnifuatson at which the sample is viewed is the product of the 
magnifications of the eyepiece and the objective. Elimination normally starts at low 
magnification (i20) and proceeds tn higher magnification as specific features are 
observed. Samples can be prepared in a number of different ways, depending on the 
features that the investigator wishes to observe. 

• Wood (Schwcingmbcr 1 ‘>78). Pieces of waterlogged or partially degraded wood 
have thin slivers pared from their surface using a razor blade. This can also be 
done for hard dry wood. though slivers may also be created from larger samples 
using a microtome These silvers should ideally be taken from the radial, tangen¬ 
tial and tram verse planes of the wood. They are normally mounted on a micro* 
scope slide with a 50:50 mix of glycerol and water, and protected with a cover 
slip. For decayed and waterlogged wood it is important to try and get wood which 
is firm enough to cut and sufficiently undccayrd that microscopic features will 
still be visxhle (ser Figure 3.6). Fresh wood can be stained to bring up diagnostic 
features using safranin l per cent for three to five minutes then rinsed off in 
alcohol (Schwcingruher 197M: 211); however, archaeological wood is usually 
darkened from soil staining, so biological staining techniques arc often ineffec¬ 
tive. The presence of differentiated types of rrssd and simple pits will indicate a 
hardwood such as oak or beech. Single vessel type, resin canals and bordered pits 
will indicate a softwood such as pine. The relative sires of the vessels through die 
year in transverse section will identify nng-poeous species (large spring vessels), e.g. 
oak and ash, from diffuse*porous species (relatively even vessel sirr) such as lime, 
alder and htreh. More detailed analysis of the vessel sixes and the pore (pat) distribu¬ 
tion will allow identification to species IcveL Reference to standard textbooks, e.g. 
Schweingruber (1978). is usually required to aid identification (sec Figure 3.6). 
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• Fibre* (Applcyard 1978; Catling anil Grayson 1982; Grave* and Savillc 1995). 
Several fibres are normally pulled from the thread* of the object being examined. 
Warp, weft, stitching and embroidery threads all need to be sampled separately 
since they nuy be made of different fibres. Several fibres arc sampled, since 
mixtures of fibres were sometimes used to form the thread. The fibres are 
mountrd onto a slide using a 50:50 mix of glycerol and water, and covered with a 
cover dip. If bundles of vegetable fibres arc seen, it may be necessary to macerate 
them - soak in a 50:50 solution of 20 per cent hydrogen pcioxidc and acetic acid, 
typically for one to two days - until they arc separated. 

The fibre* arc normally sufficiently transparent to reveal internal feature** 

• Vcgctahie fibres (cotton, linen, hemp, jute, etc.): fihrr cell ends, lumen, pits, 
cell walls and cross*markings which cm, when compared to standard text* 
such as Catling and Grayson (1982), identity die fibres to spcdcs level. 

• Animal fibre* (sheep wools and mimal hairs, silks): medulla form, pigment 
distribution and surface features such as sole patterns which can. when 
compared to standard text* such as Appleyaid (1978), identify animal fibes 
to species level. 

For vegetable fibres it is possible to stain the fibre* using, dyes such as Chloraxol 
Black to bring up diagnostic feature*. However, decayed and hu! -stained archae¬ 
ological fibres often do not respond wcD to staining, whilst hutonc fibres may 
already be dyed. Archaeological fibre* are usually partially decayed and thus diag¬ 
nostic features are frequently missing or visually altered. Basic identification of 
fibre type is often all that is possible. 


3.9 Microscopy: petrology 
(Kerr 1977; Kempe and Harvey 1983) 

When thin slurs of rock, typically 0.03 mm thick, are viewed in transmitted light, the 
nuncials m the ruck arc transjxirrnt to light and display a range of shapes md light* 
altering properties which allow them to be identified. By noting the range of minerals 
present and their relative abundance, plus ocher morphological features, the rock itself 
cm be tdentifietL By reference to comparative examples and geological maps the likely 
source of the rock can be deduerd. though if the rock lacks distinctive minerals or 
fossil fragments the source identification may be very generalized. 

A sample, typically 4 mm thick md 20 mm square, is cut from the object using a 
circular saw. Thinner slices can be cut with a thin wire saw. One sadc of the sample is 
ground flat: it is then stuck tu a microscope slide using a transparent cement, c.g. 
Gatuda balsam or lakrmlr adhesive, and the remaining rock is ground down until it 
ii only 0.03 mm (30 pm) thick and the minerals have become transparent, at which 
point it is covered with a cover liip stuck down with the transparent cement. 

Examination is undertaken using a petrological microscope, which is similar to a 
transmitted-light microscope, but has polarizing filter* beneath the condenser and 
above die objective. Examination normally starts at low magnification (x20) without 
filters and prucrcds to higher magnification as specific features are observed. The 
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sample is examined in normal and plane'polarized light and through crossed polar* 
izmg filters. This allows features such as the size, shape, fracture and colour of the 
minerals, their birefringence colours, their extinction angle and other physical and 
light'altering properties to be identified. Reference to standard textbooks, e.g. Rutley s 
Elements of Mineralogy (Read 1970), aids mineral identification. The use of a point 
counter to record the numbers of different mineral types as they appear under cross¬ 
hairs as the investigator scans across the thin section will allow the percentage of 
different minerals to be determined and thus the rock type to be identified. 

In addition to identification of tlsc stone used for buildings, statues, mosaics and 
objects such as stone axes, ceramics (pottery, bricks and tile) and mortar can be 
analysed by thin-section petrology. This enables large groups of visually utnilar mate¬ 
rial to be subdivided. usually on the basis of the distribution of the size and shape of 
their mineral inclusions. Sometimes the origin of the temper used in the ceramic or 
the sand in die mortar can be determined when distinctive minerals or microfossili 
can be matched to specific geological sources. 


3.10 Microscopy: metallography 
(Scott 1991; F. C. Thompson 1969) 

Metal u composed of microscopic grams containing atoms in regular crystalline 
arrangements. If the metal is alloyed, heated, melted, hammered or distorted in any 
way, it alters the shape of the grains and/or the crystalline structure of the atoms. 
Exposing and viewing the grains and dieir crystalline arrangement to reveal the cumpo- 
utmn and the history of hcaung and deformation of the metal is metallography. 

A small sample of metal is normally cut from a meaningful position on the object, 
such as from the cutting edge of a sword blade. The sample is mounted in resus then 
polished using increasingly fine grades of abrasive paper and finally given a mirror 
finish by polishing on fist spinning wheds covered with doth impregnated with very 
tine diamond paste (1-5 pm) or fine alumina suspensions. The specimen is then 
degreased, mounted flat and viewed in the as polished condition down a metallur¬ 
gical microscope. 

Metallurgical microscopes contain a prism, or mirrors, allowing light to be shone 
down onto the sample and be reflected back through the objective into the eyepiece. 
Materials with different reflective properties from the metal, such as slag partidcs, 
carbon flakri or cracks and corrosion, are visible in dus ‘as polished* condition. The 
specimen is normally examined initially at low magnification, typically x 20 or x40, 
and subsequently at high magnifications (x 100 to x200). Specimens are subsequently 
etched; a chemical solution is applied to the surface of the metal for a few seconds or 
minutes and then washed off. The samples arc then dned and re-examined under the 
metallurgical microscope. The etching solution dissolves away the most chemically 
reactive atoms of the metal, which are normally located at the edges of metal grams 
and where distortions haw occurred m the crystalline structure. When the metal is re¬ 
examined under the microscope, it contains a network of lines (microstructurcs) 
formed where die metal surfacr. eaten away by the etchant, no longer reflects light 
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back up the eyepiece. The patterns of tlicse lines arr interpreted by die metallurgist 
wtth reference tn known patterns derived from specimens that have received known 
treatments. Alloys composed of two or more metals will normally have a number of 
passible different crystalline phases depending on the atomic percentage of the 
dements present, the temperature to which the metal was heated, and the cooling rate 
of the metal. In metals with two or more different crystalline phases present, the 
phases arr usually distinguished by hating different chemical properties and thus 
etching at different rates. One is invariably brighter than the other. Some ctdiants will 
gtvr different colours to specific types of metal or crystalline phase. In under-etched 
specimens nor all features are visible, and in over-etched specimens some features are 
obscured. The etched image is often recorded in drawn or photographic form. To etch 
iron and strd, etchants such as 2 per emt nital (nitric acid in alcohol) arc used. The 
samples from the Coppergatc Anglian helmet (see section 1.10) were cubed with 
nital. To etch metals such as copper alloys. 10 per cent ferric dilundc solution (acidi¬ 
fied with 2 per cent hydrochloric acid) is normally used (Sa*t 1991: 72), though in 
the case of the piru and wires (sec Figures 3.7 and 3.8) a fleshly made-up ammonium 
hydroxide/hydrogen peroxide solution was used, since feme chloride solution over- 
ctrhcd the very small grains created by the wire-drawing process. 


3,11 Microscopy: paint cross sections 
(Garrkfo and Cabrera 1986; H. Hughes 2002b) 

Many objects, house intenors and oil paintings have been punted and repainted a 
number of times. Identification of these paint Layers allows the visual history of the 
object or interior to be revealed. Initial attempts to uncover the earlier layers of paint 
that covered objects used paint scrapes, where the overlying paint had been removed 
in a sequential manner to expose areas of each of the paint layers beneath. Such scrapes 
revealed many paint layers however, it is now considered mote accurate to remove 
small fragments of paint. 1 - 10 mm square, winch incorporate the full thickness of the 
paint layers, ideally with some traces of the wood or plaster substrate. These I ragmen is 
are typically mounted on edge in polyester casting resin, then polished away using 
increasingly fine grades of emery doth. The polishing continues until the sequence of 
layers is visible and a fine polished finish has been achieved. The samples are then 
mounted on a metallurgical microscope and viewed tn reflected light. The specimen is 
normally examined initially at low magnification, typically <5 to * 10 , and subse¬ 
quently at high magnifications (*50 to * 100). Specimens arc often photographed or 
drawn in realistic or schematic format to show the layers of paint and dirt that can be 
seen (sec Figure 6.8). Examination in UV light can often reveal further layers of paint 
or varnish, unce the binding medium fluoresces in slightly different colours depend 
ing on variations in its age and composition. Samples are uiually t ak en from different 
parts of an object, from different architectural features in a room or different areas of a 
painting. When the sequences arc compaicd it can reveal that different parts of the 
object/room/painung were painted in dtfTcTcnt coloun at diffcicnt times. However, 
caution should be exercised when comparing paint sequences from diffcicnt parts of 
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an object. loom or painting, since paint an be deliberately* removed, e.g. to allow 
redecoration or as part of a specific alteration or decoration. Other factors that should 
be considered when examining a paint cross section include: 

• The layers arc not laid down at ennsastent rates; there may have been several 
dcadcs between repainting! in the eighteenth and nineteenth centuries. Rrdeco¬ 
ration can occur ever)* two to three years in late twentieth-century homes. 

• Some layers of paint were primers and undercoats and do not represent a colour 
sem by the viewers of the object or interior. 

• Some Layers only show up under fluorescent light. 

• Layers of dirt and decayrd (yellowed or cracked) paint lurface can be present if 
there is a long period between repainting*, or high levels of dirt and dust. 

• Clear layers of varnish may be present within the paint sequence. 

• Layers can be removed by natural flaking as well as through more deliberate strip¬ 
ping or scratching ofl*. 

• Sometimes layers axe very thin and simply do not show up in the crocs section. 

Paint cross sections show many more layers than are revealed by paint scrapes 
(Bnstnw 2002). For oil paintings, the layers usually describe the way in which the 
original artist built up the original painting, usng different layers of colour. It also 
reveals alterations and restoration work. In architectural paintwork there are often 
many layers of repainting. These usually divide into phases with many layers of a 
unular coluur. when the room was simply repainted its existing colour to make it look 
fresh and new, then the colour changes and there are often many layers of the new 
colour, prompted by changes in intertor design taste. 
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CASE STUDIES 

3.12 Medieval brass pins (Caple 1986.1992) 

Context 

A coBection of 880 null copper aioy dress pins was recovered from the resonance 
passages beneath the choir stalls of Whitefriars Church in Covertly. The pins were 
deposited when the church was In use. between 1545 and 1558. From this assemblage 
a sample of 198 pins was analysed metncaBy; 38 were cut and poished for tnetafco- 
grapUc examination and elemental compositional analyse using EDXRF (Caple 2005). 
Details of three typical pins are given here: 

• Coventry Whitefriars. WF 62 I (4) Pin 37. 

A wound wire headed pin. head type A (Tylecote 1972: Caple 1992). 1.8 to 1.9 
turns of head wire. Length 35.5 mm, shaft diameter OS run head diameter 1.82 * 
1.9 mm. The pin shaft is made of leaded brass: copper 75.4 per cent, tine 18.4 per 
cent, lead 55 per cent 

• Coventry Whitefrors. WF 62 I (4) Pin 33. 

A wotxid wire headed pin. head type B (Tylecote 1972: Caple 1992). 2 turns of 
head wire, traces of tinning on the shaft and head. Length 20 mm, shaft diameter 
0.62 mm. head diameter 1.55 * 1.6mm. The pin shaft is made of leaded brass: 
copper 77.2 per cent line 18.8 per cent lead 3.4 per cent 
. Coventry Whitefrors: WF 62 I (4) Pin 38. 

A wound wire headed pin. head type C (Tytecote 1972. Caple 1992). 2 turns of 
head wire, traces of tinning. The head is spherical, with a tear of metal at the base 
of the head. The shaft has a constriction or neck below the head. Two black lines 
rixi down the length of the shaft Length 16.5 mm. shaft diameter 0.62 mm. head 
diameter 1.29 * 1.4 mm The pin shaft is made of leaded brass: copper 69 per 
cent line 272 per cent lead 32 per cent 

Form and decoration 

Pins made of copper alloy wire, with heads formed of two twists of wire stuck or 
crimped into place (see Figures 3.7 and 3.8). are known as wound wire headed pins 
and first appear In the UK in thirteenth- and fourteenth-century urban sites in cities 
such as Southampton. These objects are dress pins, primarily used for holding 
together women’s garments. The increasing complexity of dothing in the fourteenth 
and fifteenth centuries led to a huge increase in the use of dress pins. They became 
widely used in the sixteenth to eighteenth centuries and continued to be manu¬ 
factured and used into Use twenleth century. Such pins were used throughout 
Europe and are found in all countries visited by Europeans during this period. 
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There are three major head form variants far wound wire headed pins. 

• A - two twists of wire stuck onto the top of the shaft with a flux or adhesive. 

• B - two twists of wire loosely crimped and sometimes stuck onto the top of the 
shaft. 

• C - two twists of wire tigfiely crimped onto the top of the shaft forming a spher¬ 
ical head 

There are at least fourteen further minor head forms of wound wire pinhead 
(Caple 1986) A large percentage of A-type heads is seen in the fifteenth century, with 
B-type heads becoming prevalent in the sixteenth century, whilst C-type heads 
become dominant after 1700 (Caple 1992). The pins from White friars fit the distribu¬ 
tion well; 32 per cent A-type heads. 57 per cent B-type heads and 10 per cent C-type 
heads. 

The distribution of A-. B- and C-type wire headed pins from dated contexts: 


Houlsham St.. Chelmsford (Caple 1985) 
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Metrical analysis of many thousands of pins has revealed. 

• Length: wound wire headed pins from deposits dated before 1500 have mean pin 
lengths over 40 mm because of the prevalence of pins 40-50 mm in length at this 
date. The pins of the period 1500 to 1630 are generally sightly shorter, with 
mean lengths of 29 to 35 mm. largely as a result of the absence of the longer 40- 
50 mm pins. The later period 1630 to 1730 saw pins becoming even shorter, with 
means in the range of 25 to 30 mm. There Is a corresponding decrease in the 
diameters of the wire used in the manufacture of pins. The decrease In length and 
increase In fineness of pins in the post-medieval period can be related to the 
increasingly fine weave of fabrics during this period and the desire for pins to be 
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figure 3.7 Wound wire headed pins: detais of materiab and manufacture. (Images by 
the author and from Diderot 1771-60) 














Ob)cct3 as products 131 



Tha we head d tho pr w*s 
wound, m two cuni iron! tt»e 

v*. Mb... tan* (roofed) ** 

wM The early *A* type p*n heads 
ware r«W in place wnh a few or 
adder $£M arni^is waled the 
vedcular ruore erf tha flux (c) and 
io composmon (<$. to later B‘ and 
*C head forms the wr* was 
empod r. place wth hotow 
punches By the e^jhtaertt* arcury 
diese were In die form of a pin 
taadlrg macrjnc* llustruod by 
Diderot <«. f) whkh ccuhd crimp 
bx pinto** in pteo with a 
dapretsom erf a pedal-operated 
«oppjmh 


leu visile and leu damaging. The mean length of pin* from White friar* of 27.4 
mm (n = 196) I* lower lion on other site* of llw date The distribution of pin 
siies show* that there are a large number of shorter 20-30 mm pins in this 
collection. This is probably due to the fact that most churchgoers would have 
worn their 'Sunday best' to church, and finer cloths would require liner pins. 

• The overall distribution of pin lengths indicates that a number of pin lengths 
appear to be unusually well represented, standing above the general distribution. 
In tta* instance pin lengths of. 20. 25. 27/28. 30. 32. 34/35. 41 and 44 mm appear 
a* peaks in the dlstriiution These probably represent specific pin sites made at 
the time From the fourteenth and fifteenth through to the nineteenth century, 
writers use a variety of names and numbers to refer to the different sites and 
types of pin. 


Manufacture 

• Visual analysis revealed that almost all the pins had one. and occasionally two, 
fines down the shaft Archaeological finds of narrow ribbons of metal and partially 
drawn wires of C* and U-shaped cross section from Coventry (see Figure 3.8) 
indicate that sheet metal was cut to form narrow ribbons which were then drawn 
through the circular holes of a draw piste to form solid circular-section wire. This 
type of wire drawing leaves a long vertical line down the wire/pin shaft and this 
type of wire was used for pin manufacture 
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figure 3.8 Wound wire headed pins: decals of materiab and manufacture. (Images by 
the author and from Diderot 1771-60) 
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The var* * from w*.«ft the plni were tormod was orlpnUly • dun ribbon of Wei meal (t) 
drown Ccou/ti o Knot of cTculir hd«s In l Oawptau 0) to form a *ei wnfi a lr« tunning 
along id leagth (t g. h). Tha brail wire (e) was left In tha drawn lure (d) (dstorted 
damaiad grains) to form the on daft once It formed a wire ilnft After cutting to 
kngdi. the c* of da pin ihalt wai panted uang a finding whoel ft). Traces of a white 
metal coaclry (.denohod as tin by EDXAf inUysa) ire often fowsd beneath the pinhead (a). 
Tui U da reman of a complete coatrg of tin appled by «rrwenln| the brau pint on mesh 
trays Into a salmon of On {ramies baled r wine lees (potassun tartrate) (h. r). 


• Metallographic examination of (he pin wire revealed that (he pin shaft had metal 
pains in an elongated form with many strain lines visible; a classic deformed 
■worked' or 'drawn' grain stmeture (see Figure 3.8). The pin shaft was deliber¬ 
ately left In tills condition, the working (wire drawmg) laving made the meal 
rigid llkisuaoons in Diderots Encyclopddie ou Dublin no ire fiabonne des Sciences, 
del Ms e( des Afftntrs (1771-00) (see figure 30) showed that the wire was drawn 
by hand using watches and windlasses through draw plates until it had the correct 
thickness for use in pin manufacture. 

• Examination of pins aider the stereo microscope revealed traces of a white or 
silvery metal coating on the shafts of many of the pins. This had largely worn off. 
In most cases, (races usually only remained where (hey were protected near the 
head. Analysis by EDXRF and SEM confirmed that the pins lad been given a very 
thin coating (a few micrometres thick) of tin Diderot s illustrations (Diderot 
1771-80) (see Figure 30) and the descriptions of pin manufacturing by Adam 
Smith (1776) indealed that bn was dissolved in 'a solution of tartar’ or 'wine lees' 
(potassium tartrate solution) in which the brass pins were boiled This caused On 
to be electrochemieally deposited on the surface of the brass, giving a shiny silver 
pin that protected (he brass from corrosion during use. and so avoided staining 
garments. 

• Metallographic examination revealed that the pins were pointed through a 
grinding process and not through hammering. Diderot's illustrations (Diderot 
1771-80) and the descriptions of pin manufacturing by Adam Smith (1776) 
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showed that by the eighteenth century, children were used to point pins on 
grinding wheels. In the metfceval period, the leg bones of animals are often found 
with thin grooves in them. These are known as pinners' bones, and the grooves 
were formed from sharpening the points of pins. 

• Meollographic examination revealed that the head wires of the wound wire 
headed pins were formed from metal with 'an etjutaxed grain structure with 
twins', which indicates that the metal had been annealed Elemental analysis by 
EDXRP of the metal of die head wires and the shafts had shown that they had 
identical compositions. Thus the same wire which was used for the shafts was 
annealed (heated in a fire to soften the wire, which had work-hardened from 
drawing) then wound around a mandrel into a tight spiral, then two turns were 
cut off and attached to the shaft to form the head of the pin. 

• Metallographic examination revealed that the A-type heads are stuck onto the 
top of the pin shaft using a flux or adhesne. This appears to be the standard 
method for late medieval pins produced in Britain. SEM analysis of the flux 
revealed a two-phase material: a dense phase rith in copper, phosphorus and 
calcium, and a vesicular matrix whose principal component is tin. probably tin 
oxide (Caple 1986) (see Figure 3.7). Reference, in a statute issued by Henry Vld. 
to the prohibition from selling pins unless the heads were 'soldered fast to the 
shank' almost certainly refers to the attadsnent of this A-type head, though it 
was not solder that was used. 

• Metallography revealed that the C-type heads had been deformed Into a spherical 
form by two arol hemispherical punches and (sad thus been pressed or crimped 
onto the top of the shaft, which was deformed during this crkrping process. 
Diderot’s illustrations (Diderot 1771-80) showed the use of a foot-operated 
weighted head punch machine at which six workers could work simultaneously 
crimping on pinheads (see Figure 3.7). Adam Smith (1776) suggested that 4.800 
pins per person per day were produced by pin manufacturing workshops. For an 
eight-hour working day. that would mean heading ten pins per minute. The 
punches, in ad&tion to attaching the heads and making them spherical, often 
caused a neck to be formed in the pin shaft below the head, a tear of excess metal 
to form below the head, and slight ridges to form in the head wire caught 
between the two punches, which did not meet properly. 

• B-type heads often lave traces of attachment flux and die rounded head of a 
lightly punched head wire. 

• Elemental analysis by EDXRf of hundreds of medieval wound wire headed pins 
and associated wires have indicated that the vast majority of wound wire headed 
pins were made of brass containing low levels of lead. Occasionally small percent¬ 
ages of tin were also present A large range was observed in the composition of 
pins, even within a single dated phase from one site, which suggests that in the 
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post-medieval period a wide range of elemental variation within the alloy was 
tolerated for wire and pin production Analysis of pins and wires from numerous 
sites throughout the country showed a similarly wide variation in composition. 
However, when the mean values of the alloy constituents are examined, a clear, 
consistent overall change - decreasing tin content and increasing line content - is 
observable in pins and wires from the fourteenth to the nineteenth centuries 
(Caple 1986) 
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The pins from Whitefriars have an average composition of copper 74.6 per cent, 
line 22 per cent, and no tin was detected. Thus they are similar to other 
sixteenth- and seventeenth-century compositions. These alloys were also similar 
to those found In some of the few sheet and wrought metal analyses obtained for 
this period. Similar developments In the composition of copper alloys have been 
noted for memorial brasses and jettons (Caple 1986; Pollard and Heron 1996; 
196-238). It would appear to be the general metal supply that is changing, and not 
specifically the metal used in the manufacture of wires and pins. 

Trade and economics 

Written records provide evidence of the emergence of the trade of ‘pinner’ in cities 
such as York. There were no pinners on the town counci (the 'forty-eight") in 1311 
and 1341. References in the York Memorandum Book indicate that the ordinances 
(rules of a guild) for pinners’ apprentices were being bid down from the period of the 
Great Pestilence’ of 1349 onwards, suggesting a mld-fourteenth-century date for the 
emergence of the Pinners’ Guild in York The occurrence of two pinners on the town 
council in 1379 imScates the establishment of this as a manufacturing trade in York by 
the bte fourteenth century (Caple 1992). A simibr fourteenth-century emergence of 
pinners b recorded in London, with the occurrence of pinners on the town council 
for 1376. though it b the early fifteenth century before they are recorded in smaller 
towns such as Coventry. Given the prevalence of A-type pinheads in the ardiaeolog- 
ical record at this due. It b llkefy that the Pinners’ Guild members produced type-A 
wound wire headed pins. 

The Pinners’ Guild of York expanded rapidly in the bte fourteenth century, with 
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twelve pinners in the 1381 Lay Poll Taa Records (Bartlett 19S8). However, by 1482/3 
the Pinners' Guild was merged with that of the Wiredrawers. and after 1579 pinners 
are no longer represented on the town count! The decline in the fortunes of the 
industry coincides with records of the importation of pins into Britain from the Conti¬ 
nent. These begin as earfy as 1439/40. when the Venetian galley of Frandscus Dandofo 
landed at Southampton a cargo (part of which is recorded in Figure 4.1) including 
44.000 pins (Cobb 1961). This importation continued and expanded through the later 
fifteenth and early sixteenth centuries. Import controls were attempted in the 
fifteenth century by Edward IV and subsequently by Richard 10. Stronger measures 
were attempted in the sixteenth century by Henry VIIL with etfccts banning the sale of 
sub-standard pins, a measure aimed at suppressing the importation of pins. Later in 
die century Elitabedi I speOfically banned die importation of pins in an effort to 
protea the British pin producers. These decrees appear to have had little efleet as 
die imports continued. This reflects the declining power of the guilds of pinners, who 
were dieoretieally able to confiscate sub-standard pins and could use this to disrupt 
pin Imports through seizure and checking, but they appear to have been unable to 
afford die necessary scrutineers to protect their monopoly. The seventeenth century 
saw an increase in the number of grocers who aaed as retail outlets for pins as well as 
many other small manufaaured goods, the Pinners' Gudd monopoly being apparendy 
no longer even locally erforced (Caple 1986). 

The importation of pins continued into the seventeendi century, but the introduc¬ 
tion of pin-making machines in 1626 by John Tibley and the development of the brass 
Industry in Bristol in the eighteenth century, using copper from South Wales and cala¬ 
mine (tine ore) from the Mendps. led to the establishment and growth of brass wire 
and pin manufacturing industries in the Stroud. Bristol and Gloucester regions. 
Through the eighteenth-century development of the pin-malung manufactories, high 
productivity levefa and low costs of produedon were achieved. The low-cost pins 
produced were exported throughout die world. The pinmaking machines employed 
In these manufactories produced the crimped wire C-type pinhead. It is Ifcely that this 
efficient method of production was that used on the Continent in the fifteenth to 
seventeenth centuries, which gave rise to the cheap pins imparted into Britain. By die 
nineteenth century die cost of labour became die dominant factor in production, 
which consequently switched to large towns such as London. Birmingham and War¬ 
rington. where labour was cheap and plentfuL 

Use 

The pin industry was fuelled by die demands of female fashion of the fourteenth and 
fifteenth centuries, which was becoming far more intricate, with frequent folds and 
tucks In garments. The written records often indicate women of status as being the 
customers of pinners, eg. the Duchess of Orleans, who in 1400 bought several 
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thousand lor®, sharp pins from a pinner In Paris. |ehon de Areeonmer. Flemish 
painters of the fifteenth century, eg Rogier van der Weyden, often depict pins in the 
garments of their female portraits. 

The vast majority of pins recovered from archaeological excavation are worn to 
the extent that the tin coatatg has often been removed from their surface This testi¬ 
fies both to their use and to the thinness of the tin coating 

In addition the large numbers of pins often recovered from archaeological sites of 
the post-medieval period indicate frequent loss of pins and thus high levels of usage 
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Objects and materials as trade goods 
(provenance) 

WHERE? 


4.1 Trade and exchange 


A baoc prerequisite of exchange of products u that different regions have varying 
access to natural resources, labour and capital. 

(Ringucdt 1987:469) 


Ihc differential distribution of natural resources leads to a potential natural variabdiry 
in the economic conditions pertaining in different parts of the world. Thu is accentu¬ 
ated by the variabilities in the level of technological and cultural development of 
different human societies, at wcD as their level ot consumption. This leads to different 
values for objects and maieriait, which encourages trade - the movement of materials, 
objects and services, from a place of lower value to a place of higher value. 

Trade, though principal, is not the only mechanism of object movement. Social 
contact between groups or individuals involves activities such as giit-gtving (Bradley* 
and Edmonds 1993: 12). whilst warfare leads to object transfer tn the form of looting 
or the payment of tnbute/ransums. Such contact increases the awareness by one 
culture of the technical and arusoc abilities of others, and can lead to benefits such as 
trade, knowledge transfer and cooperative activity*. 

Trade is most usually detected in the fnrm of object*. e_g. the presence of pottery 
from Turkey and North Africa on sites on the Welsh coast in the fifth and sixth centu¬ 
ries AD (sec page 144). It is also present in the fnrm of written accounts such as port 
bucks, which record details of the ships entering harbour, the origins of the ship, its 
master, and the cargo it carried (see Figure 4.1). In addition to objects, components 
that go to make up the object. e.g. materials, ideas, techniques and artists themselves, 
can be traded. The detection of trade involving materials or objects without regionally 
distinctive form or decoration u difficult, and may rely solely on the ability to source 
materials accurately. Objects and the materials of which they are made and which they 
contain provide some of the dearest evidence of cultural contact. 

Though * fade can occur in raw materials, such as nicks and minerals, metal ores, 
plants or animali. these arc usually bulky and contain much unwanted or waste mate¬ 
rial. Consequently they are rarely moved far from their origin; they* are usually 
processed near the source to extract the desired material. e.g. the metal contained in 




Object* 2 nd mat crab as trade goods 139 


■ 

(077r 

4 April 



De galea unde Frandscut Dandolo e*t patronus. 

Ankr. 6s. 8d. plcglus 

incrame 4 die Afrilir. 


Piwkit Mixeir 

De Piv^o Morel! 

pro 20 bardfa taponis nign ral. 20 li 

Cuit Si Ponog. 5d 


1 dobo vfrii 

Cult 4d. Cun. Ad 


7 bfdeT de taffenxi 

Cost (3li. 10») 


(raleu lOt b lb.) 

Ponog. (7d) 


8 baT et 1 baled paperi 

(Coslom 3t.1d.ob. 


val (121. lOd) 

pountage 2 d.) 


6 barellis vinl 

Cult (6d) 

|b77v 

De George de palaoe 

pro 1 barello saponit nlgn val 20 s 

Cust 3d.r. 

De Bcne&cto de 

San eta Cruce 

pro 9 bankers val. 30s. 

Cust 4dob.r 

De Lazaro de NicolT 

pro 4 bankers. 1 grose de laiys. 

4 betels, val. 23s. 4d 

Cust 3d.ob.r. 


18 ulna panm bnii 

Cust 1d.r. 

De Peanodie de Per 

pro 1 dosyn et di. De sporis. 

Cust 8d.r. 


1 pare knthiamnum. 

6 grosys poynt'. 

8 dosyn' cultellomm. 

8.000 pynnes. 8 dosyn' myrrers. 
val. 53s. 4d 


De George hfrcoll* 

pro 1 grose et <L De poynt'. 

Cust Idzsbr 


3 dosyn' cultellomm. 

1 dosyn gerdeH’, 



2 dosyn' sher', val 10 s. 

14 ulnis panni Inii 

Curt Ob r. 

De Andrea de negr' 

pro 2 dosyn' patellis cnees val. 13s 4d 

Cust 2dx. 


9 parvis combys de every et 

2 hatt\ val 6s. 8d. 

— 

Cust Idr. 

— 


figure 4. f Record n the Southampton Port Book for 143*-40 Good* m ported on the 
Venetian galley of Franascus Dandolo. Specs such as pepper and saffron plus 
manufactured goods such as pms formed part erf the cargo. (From Cctrfi 1961) 


the orr. This creates a senes of processed or refined mate rials which, though some¬ 
times referred tx» as raw materials, are not. Materials may receive several processing 
steps and may be traded between any pair of steps: 

Sheep —£ wool —> thread —fr cloth 
Copper —^ brass —^ sheet wt 

Timber —> planks —^ frjmrture 

Stone —► rough-out —^ stone axe-head —hafted 
Sand —► glass irgot glass vessel 


—fc- dyed doth —► garment 
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The presence of ingots of glass and * oxhide* ingots of coppci on the wreck of the 
Bronze Age ship at Ulu Burun off the south coast of Turkey indicates that these pro¬ 
cessed materials could, if sufficiently valuable, also be traded over great distances (Bass 
et jL 1984, 1989). Materials never suffer frocn the ethnic assocutinns of finished 
objects and are often robust; this cm make them easier commodities to transport and 
trade than completed objects. Since their form is not important, breakage is no longer a 
problem, making them cheaper and cauex to handle and thus more economic to move. 

As well as objects and materials, the makers of objects - artuta/craftsmen - could 
alto move. The presence of a Syrian flag maker is commemorated by a gravestone on 
Hadrian s Wall, whilst in the Renaissance the painter Ham Holbein (the younger), a 
native ol Augsburg. Germany and citizen of Basle (Switzerland) worked in the English 
court for much of the 1530a Artists and craftsmen moved to where there was need fnr 
their skill and they could make a good and safe living. Wan and religious persecution 
encouraged craftsmen to more to safer locations; e.g. in the eighteenth century many 
Huguenots fled from Francr to England following rcbgious persecution, bringing 
crafts such as silk-weaving to Spitalhclds. London. 

To develop trade there needs to be a demand; the desire for new and exotic objects 
or materials. This was exemplified by the two cargoes of Chinese porcelain that 
created the demand for porcelain in north-wxst Europe in the seventeenth century 
(sec section 4.9). The movement of ideas, especially the perception of what is desir¬ 
able. is one of the most powerful forces driving trade. The importance of ideas is seen 
through the efforts to impress through gift-giving, entertaining visitors and the 
creation of impressive buildings such as the Roman palace at Fishboumc. a hugely 
lavish and opulent villa constructed tn Britain m the fust century AD as a deliberate 
demonstration of the advanced nature of Roman civilization. 

When anthropologists in the 1960s and 1970s explored the trade networks that 
supplied objects and ocher goods, in the early twentieth century, tn the small Amer¬ 
ican town of Stlcott. Washington, the vast majority of objects were of local manu¬ 
facture. Most wrre nude by the pcuplc themselves or by their friends and neighbours 
- goods given without ducct payment, as the community helped and supported each 
other. Only 1043# out of many thousands of objects, could be accurately pro- 
venanced. Of these. 76 per cent came from over 1500 miles away, from the factories of 
Chicago and New England, and were complex manufactured items or materials thai 
could not be obtained locally (Adams 1991). This pattern of principally local supply 
with a few imported materials or complex manufactured objects appears to hold true 
for many earlier communities. Analysis of the stone fragments recovered from the 
builders* yard at the Roman palace of Fishboumc (Cunliffc 1971) showed the pres¬ 
ence of low-value budding stone recovered from local sources, whilst more expensive 
decorative stone was imported from the Mediterranean region. High-value materials 
dearly could be traded over great distances, but low-value materials were only traded 
over short distances. Consequently, determining the origin of a material can some¬ 
times indicate its value. 

Many traded materials degrade; only a few materials survive to leave archaeological 
traces. Other traded commodities, e.g. servierx. are all but archacologically invisible; 
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consequently only pom of any trade system air usually visible. The pottery from 
Turkey and North Africa at safes on the Welsh coasts in the fifth and suth centuries 
AD is not from trade in ceramics, bur the remains of amphorae which earned wine and 
olive oil. Detailed analysis and provenancing studies need to be undertaken in order to 
ascertain the origin of many objects and materials that lack distinctive cultural traits. 

In exploring the median ism for movement of goods within and between societies. 
Geary <1986) notes that in pre-commercial sparsely populated societies, i.c. those 
without coinage, a significant merchant dais or even significant urban markets, the 
mechanisms for movement of goods were Imutrd. 

• High- status goods such as jewellery, relics or gospel books - Le. bespoke objects — 
arc moved by gift-giving, which, by analogy with ethnographic parallels such as 
tiie kuU nng. sec* local 'big men . chieftains, exchange gifts with each other. Such 
gifts bring with them obligations and thus bind the groups togrthcr in a complex 
social web of friendships and obligations. Thu process was widespread in the 
early medieval period, though by the high and later medieval periods it was 
largely confined to the aristocracy and monardu. It is exemplified by the supply 
of relics from the pope to monasteries and bishops (Geary 1986), as a form of 
patrnnage. Thu may have applied to the Winchester Reliquary (see section )Jf). 

• High*status goods were also obtained by theft, including war. looting and 
ransom. Sudi a mechanism encourages the creation and retention of a warrior 
dais for whom the seizure of large numbers of objects and booty was one of the 
principal reasons for war. 

• Most lower-value commodities were traded by bartering. Thu balanced out local 
needs and surpluses. It applied to necessities such as food, basic materials and 
tools. 

The presence of many high-status, bespoke objects in the hoards of the early Viking 
period indicates that in the ninth century gtft-gtving and theft were a significant factor 
in the movement of objects. The objects themselves were in part made with regard to 
thu type of exchange. However, in the later Viking hoards of the eleventh century, far 
more coinage is found, indicating that commercial transactions are starting to domi¬ 
nate the nbjrci exchange systems. The chieftain-based societies of the sixth to the 
ninth centuries around the North Sea had established groups of workshops and 
craftsmen to ensure a supply of gift objects. Those with good trade links grew into the 
urban settlements (Bradley 1987; R. Hodges 1982). This process occurred at different 
times in different civilizations. Increasing populations and the development of settle¬ 
ments encourage commercial activity and discourage self sufficiency. This leads in 
urban living, which creates a market/constant demand fnr goods and encourages craft 
specialization and rhe development of merchant classes. Though many objects are 
primarily functional, the complexity of the social interactions in a highly populous 
environment encourages the need for social organization that can generate a need for 
symbolic objects, c.g. coins rather than bullion. 

Modern economic systems are often nominally based on a free-market economy 
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wheir everything h«u j value and can be traded. In reality the state exercises some limi¬ 
tation and control through taxation (excue duty), bans on the importation of some 
(c.g. drugs), and licensing of some materials such as solvents. Earlier societies 
eater control of the import, manufacture and sale of goods, e-g. the medieval 
yuem or restrictions on the owning and wearing of objects, e.g. medieval sump- 
law:*. The control of valuable imports is often suggested as a mechanism by 
prehistoric clues exercised power. Consequently trade, though stemming from 
an economic and technical necessity, is a culturally mediated activity. 


4.2 Modelling trade and distributions 

Archaeologist* and anthropologist* have suggested that a number of systems 
trading goods. They include 


Direct access. The group travels to the tcsoutcc, such as a quarry, winch it exploit* 
directly. It may pay a toll ot tax to other groups to use this resource, or give offer¬ 
ings to deities. 

Reciprocity (group-to-group trading). One group goes to the territory of another 
group to trade goods. This can be done in a specific location within the territory 
of one of tiie groups, or at the boundary between territories. 

Down-the-iinc trading. The group-to-gioup exchanges occur, with a limited 
percentage of the material received from one group available for trading to the 
next group. The value increases at scarcity and distance from source rise. 
Redistribution centre. A central authority receives and stores surplus goods from 
one nr more groups and then redistributes ir to other groups. This allows a central 
tax nr toll us be takrn to support the central authority. It enables a wide range of 
different resources to be exploited by a civilisation. Examples include the Minoan 
palace economy. 

Market. Groups or their representatives go to a central place to barter and 
exchange or purchase guodi. There arc many variant forms: 

• annual fairs such as the Goose Fair at Nottingham: 

• seasonal nr weekly market* present in many rural communities, often associ¬ 
ated with livestock sales; 

• shops. 

The market is usually located on access routes and often becomes a place of settle¬ 
ment. It may be in a neutral tetntory, e.g. a free port, ot an accessible point such 
as a gateway community. It can encompass colonies, embassies or other protected 
areas to encourage trade. 

Contracted. Verbal or written agreements reached between groups or individuals 
with subsequent movement of goods and separate transfer of exchanged goods, 
services or funds at a latex date. Examples of such contracts include hndal 
dowries, protection money, e.g. Danegcld, or commercial contracts, e.g. Roman 
military contracts winch supplied goods to distant military garrisons. 

Freelance meridiant trader, who acquires goods in one location and transports 
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them to one ot more locations for subsequent sale. This may give high availability 
of goods within the trader's access area. 

• Itinerant artisan. This individual comes to the materials, which he uses to manu¬ 
facture an cib|ect in the territory of a group. He may bring some sprcialm tools as 
well as ideas and materials not native to the group tradition. Such artisans, e.g. 
tinkers, will usually move around a restricted range of clients, repairing or manu¬ 
facturing required objects. 

Little direct evidence for the trade mechanism usually survives, though the cteation 
of markets usually led to settlements such as towns. However, the distribution of 
objects or materials from a source may provide information on the trade mechanism. 
Distance decay or 'fall-off curves record the amount of an assemblage from a partic¬ 
ular souice graphed against die distance from that soutcc. e.g. prehistoric obsidian 
assemblages in die Mediterranean and Middle East (Renfrew 1777; Renfrew and 
Bohn 1991: 325-6). Where the percentage ot obsidian from a single source was high 
(over SO per cent) and declined in a dow. linear manner, lc. relaxed to distance. 
Renfrew suggested direct access and exploitation of the resource occurred. Where the 
curve declined at an exponential rate, down-the-linc exchange (e.g. from one vdlagc to 
another) occurred, whilst higher than normal amounts (multi-modal distributions) 
represent redistribution or trading Centrex. A curve with one or more changes in dope 
represented changes in trading pattern, e.g. changes in supplier of the goods, such at 
the presence of merchants (Renfrew and Bahn 1991: 322; R. Hodges 1982: 19). 
Many of the more sophisticated trading mechanisms, e.g. dendritic central-place 
system, are based on partial commercial trading (R. Hodges 1982: 16). However, 
some caution is required, since several different trade/exchange mechanisms can give 
similar fall-off curves (Bradley and Edmonds 1993; 8), and complex family or social 
relationships, which appear to have determined the supply of greenstone axes from 
Mt. William in south-east Australia (Renfrew and Bahn 1991: 331). arc not easy to 
intrrpict using fall-off curves. 

Maps of find spots of objects/ materials correlated with geographic features such as 
nvers, mountains oc the coast can describe a trade route, as shown by the distribu¬ 
tion of imported fifth- and sixth-century AD XlediterTancan pottery along the coast 
of Wales, indicating a primarily coastal trading route (tee Figure 4.2) (Arnold and 
Davies 2000). Where there arc large numbers of objects, the number of objects per 
unit area can be calculated. These can be plotted as contours denoting areas with 
similar concentrations of objects. This 'surface trend analysis' can show up concen¬ 
trations of objects or materials. These are noted around the source of a material, but 
also from areas of settlement, or from trading or redistribution centres (see Figures 
4.3 and 4.4). The provenance of a materia! or object cannot be certainly established 
umply from being at the centre of the highest concentration of finds (see Figure 4.3 
and section 5.3)- Where there arc large volumes of objects such as ceramics, the 
percentage of pottery in the assemblage made in a particular production centre is 
plotted on a graph against the distance from the production centre. Variation from a 
umple linear drop-off in percentage of assemblage with distance is often seen to 
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Figure 4.2 Distribution of Mediterranean pottery mperiod to Wales in the fifth and 
sixth ceniur.es AD. (From Arnold and Drees 2000) 

reflect factnrs such as difficulties in transport, nr competing producers (Peacock 
1982: 168). 

Identifying the provenances of materials on a site indicates the trade network 
supplying the site. The stone used in the Fishbourne Palace shows the owner was of 
sufficient wraith to access material through a trade network that stretched throughout 
the Roman Empire. A wide range of goods from different regions were found on the 
wreck of tlsc Bronze Age ship at Ulu Burun: copper from Cyprus; amphorae con¬ 
taining terebinth ram for incense (Pollard and Heron 1996: 250) from Syna/Palcs* 
tine; glass ingots, ebony, hippopotamus and elephant ivory probably from North 
Africa and Egypt; tin ingots probably from southern Anatolia, and pottery and bronze 
objects from Greece, Cyprus. Egypt and the Levant. This led to the interpretation that 
tlsc vessel was trading around the whole of the East Mcditciranean, calling at many 
ports (Bass tlaL 1984, 1989). Mapping the occurrences of objects, or the places from 
which objects or materials derive, enables us to determine trade routes, and thus likely 
routes of cultural as wefl as economic contact. Tlse numbers and distributions of 
objects can sometimes indicate the extent and nature of the trading mechanism. 


4.3 Provenance: natural materials 

The notion that tlsc ptuvcnancc of an object can be determined simply by ‘analysing* 
it u deeply naive. Objects arc not normally single entities but composite* of many 
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figure 43 Distribution of Group VI neobthic stone axes. (From Clough and Cummins 
1979. image courtesy of CBA) 

different materials, potentially derived from many different places, and assembled, 
sometimes to a client s specification, by craftsmcn/artists with potentially divcnc 
cultural backgrounds. The objects created may contain recycled or reused material 
and may be altered or amended during their working lives. To provenance a single 
material requires it tn have a unique characteristic, such as composition, which exactly 
matches that from a natural source, available to the manufacturing culture, from a 
tingle location. To achieve this, extensive knowledge of the composition and extent of 
natural source materials and of the technology and trade networks of the manufac- 
tunng culture is required, and must be demonstrated. 

Analysts of die elemental composition of archaeological or ethnographic artefacts 
may allow a homogeneous group of objects to be subgrouped on the basts of dieir 
composition. As with grouping on the basts nf dimensions, there may be several 
reasons for the presence of elements in similar quantities or ratios in an object, c.g. use 
of traditional rcopes, elements with umilar chemical properties, nr similar crchmcal 
processes, as well as the use of raw materials from similar or related sources. Several 
production centres may make products of a single chemical subgroup, or a single 
production centre may make products of two or more subgroups. Chemical sub- 
groupings do not dttcctly correlate wxtit a specific technical or cultural entity. 

Ethnographic examples show that different porxers from the same vdbge (or 
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figure 4.4 Distribution of Group I neolithic stone axes. (From Cough and Cumnwu 
1979. mages courtesy of CBA) 

production centre) normally obtain their raw materials from the same location, winch 
b normally local, normally within 1 km and invariably within 7 km. Consequently 
production centres where they are using local raw materials can have sufficient chem¬ 
ical differences to be distinguished as chemical subgroups. Where the chemical differ¬ 
ences are smaller, e-g. between individual potters using different tempers and firing 
conditions, subgroups could not be detected (Arnold 1*790). Where evidence of pro¬ 
duction, c.g. kiln wasters, are found to have the same chemical composition as a 
ceramic subgroup, it might be imagined that the source location had been established. 
However, the kiln wasters site would only represent one of an unknown number of 
posaihlc sources, since other production centres may have made ceramics using clap 
from the same source. Thus care is needed in the interpretation of compositional 
elemental analysis, particular where provenance is concerned. 

Biological 

Any aspect of die chemistry, isotopic composition or phpical structure that vanes 
uniquely between animal or plant species may be used to identify the species. Many 
plants and animals have limited geographic distribution, since they only thrive in 
specific climatic, geological or bsologtcal environments. Consequendy identification 









Objects and matcrnls as trade goods 


147 


of specie* can lead to provenanemg of the material in broad regional terms and 
demonstrates trade contacts. As well as direct plant and animal products such as wood 
and leather, the chemicals that make up dyes or resins often vary between species. Con- 
seifurntfy analysis of varnishes, ail ours, adhesives, waterproofing agents, etc., can indsc- 
ate the origin of the material and potentially the oh feet, as seen its the case of amber. 

An example of provenanemg biological material was Spondylus $aeder<rpui % a marine 
species occurring in both the Black Sea and the Mediterranean, from which shells were 
found at inland neolithic settlements of c. 4000 BC in the Balkans and central Europe. 
Tins slscll must have bern imported from the coast, and demonstrated long-distance 
trade in prestige goods early in the European Neolithic (Renfrew 19&6). Recent ana¬ 
lysis of the oxygen isotope ratio has revealed that the Spondylui shells came from the 
Mediterranean rather than the Black Sea. The slight difference in the temperature of 
the two seas led to diffcienccs in the oxygen isotope ratio in shells created in tiiose seas. 

Microscopic identification of textile fibrr* (see section 3.8). from the Halistatt Iron 
Agr graves, as silk indicates the existence of trade from China to Europe in the pte- 
Roman period. However, accurate identification is required, foe whilst ivory objects 
from Britain in the Roman and High Medieval periods comes almost exclusively from 
elephant ivory, and indicate a trade with Africa (or India), ui the penod AD6W-1200 
some of the ivory obfecti, such as the Lewis chessmen (one of which is depicted on the 
front cover of this book), are derived from walrus ivory and thus indicate trade 
between Scandinavia and the Highlands and Islands of Scotland (Stratford 1997: 54). 

Mineral 

Rocks and minerals have discrete distribution across the Earth's surface and provide 
clear potential for provenance studies. One of the earliest examples of using scientific 
analysis to successfully determine the provenance of material, and thus a potential 
trade and transport system, was the work of Dr H. H. Thomas. He used petrological 
thm-scction analysis (see section 3.9) on samples from the 'blucstones of Stonehenge 
to determine that there were tlirct type* of blueitone - spotted dolcntc, rhyolite and 
volcanic ash - all of which derived from the Presdi Mountains in north Pembroke¬ 
shire, Wales (Thomas 1923). Recent work with a larger data set by Williams-Thorpe 
and Thorpe (1992; Henderson 2000: 315). has confirmed this original provenance. 
However, r. 1890, thm-scction petrology had previously been tned unsuccessfully by 
Lcpmis in an attempt to determine the souites of marble used in classical statuary 
(Hen 1987). This attempt failed because the combination of minerals identified was 
nut unique to a single source. Any object containing minerals, whether pottery with 
sand temper, mortar or precious stones in jewellery, can potentially provide suitable 
samples for mineral identification and thus provenanemg. 


Chemical competition 

Wet chemical methods of analysis enabled nineteenth -century scientists such as Sir 
Humphry Dary to analyse ancient materials (Pollard and Heron 1996: 3). Much of 
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tliii etTort sought to determine the history of human technical advancement and so 
a tend C. J. Tlionison’s basic three* age system which described mankind's develop¬ 
ment in terms of increasing material sophistication; stone, bronze. iron. Subsequently 
the gross chemical composition of materials was determined in order to study devel¬ 
oping technology and the economics of materials supply. 


Trace elements 

The availability of analytical techniques such as optical emission spectroscopy by the 
1950s led to the determination of minor and tracr element compositions of archaeo¬ 
logical objects (Hughes 1979). Pfcronni (1957* 1958) suggested that in certain circum¬ 
stances the patterns of trace elements present in a copper ore could be carried through 
to the metal upon smelting. and so the trace dement distribution of a metal could 
fingerprint its ore and hence its place of origin. A substantial number of analyses were 
subsequently undertaken for ancient copper and bronze artefacts (Junghans cf ai 
1960. 1968). Work was undertaken on a range of archaeological materials such as 
ceramics (Asaro and Perlman 1969) and glass (Sayre 1965) using an increasingly 
sophisticated range of analytical techniques, e.g neutron activation analysis and 
atomic absorption spectroscopy (Titc 1972). Analysts sought groups of objects with 
simdar trace clement compositions and, if possible, a reason for ibis similarity — 
normally a common provenance fox the material. Initially grouping objects purely on 
tlse basis of percentage of the various trace dements, following the example of Otto 
and Witter (1952), produced groups of objects without any cultural or chronological 
relationship (junghans etai i960). This provided little or no archaeolngically mean¬ 
ingful information, so subsequent programmes selected chronologically and culturally 
restricted groups of data. They also used more powerful statistical techniques fnr 
detecting grouping, using the increasingly available computers (Wilson and Pollard 
2001 ). This produced groupings but often failed to find provenances. Pollard (1985) 
demonstrated tiiat different groupings could be attained from a single data set. 
depending upon the statistical technique used and the parameters chosen. As shown 
by the case of obsidian, initial hopes for a simple chemical discrimination between 
sources has, with the discovery of an increasing number of possible sources, and the 
heterogeneity within sources, become a far more complex process. Analytical tech¬ 
niques have grown increasingly powerful, and techniques such as ICPMS (see sect son 
4.7) can include isotopic determination as well as trace dement detection to the parts 
per btlliun level. However, as a result of die high costs, complexity and failure of earlier 
programmes to establish provenances dearly, enthusiasm in the archaeological com¬ 
munity far such elemental studies has waned (Wilson and Pollard 2001). 

Four key factors idea trace element studies (from Wilson and Pollard 2001): 

• Elements must come through from the natural state to the material analysed 
without alteration. Thu may not occur in practice fTyiecotc 1970), sancc: 

• The processing of materials, in particular pyrotechnical processes, exhibits 
loss of trace dementi as gas to the furnace lining and to the slag. This has 
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been slxnvn to vary depending on the temperature and oxidizing/reducing 
conditions within the furnace (Pollard etdi 1991a. 1991b. Buddrftf/. 1992; 
Budd 1993). Even fractionation of the isotopic components of metals such 
as anc has been demonstrated (Budd ftdi 1999). 

• The addition of other metals to form alloys or the use of recycled serjp metal, 
the addition of temper tu ceramics or of recycled cullct to glass will distort 
the trace element levels present in the material. which no longer accurately 
represent those of the original individual raw matenalx. 

• Decay on the exterior surface of the object will greatly distort the elemental 
composition. Inter-granular corrosion can occur well below the visible level 
(Caple 2001: 86). 

• Elements must he accurately determined. Complex multi-element standards 
with similar composition to the archaeological material and in a similar physical 
state should be analyicd alongside the archaeological material in otder to demon¬ 
strate that the analytical procedures are accurate. To demonstrate the precision of 
tiic analytical equipment, repeated analysis of the standard is requirrd. 

• The data produced must be arciueolrigically meaningful. All the probable and 
possible sources of material must be analysed. Early analytical work with a small 
number of sources of easily distinguished material often gave a false impresuon of 
die ability to determine the provenance of archaeological material. Large num¬ 
bers of soutccf have often llnnvn considerable overlap in chemical and isotopic 
signatuirs. Work by Timberlake and others (Timberlake 1991; Crew and Crow 
1990) has proved a point made previously by Briggs (1978) that many of the 
sources of copper ores utilized in the Bronre Age remain to be rediscovered. 

• Many natural materials exhibit consderahle chemical inhomegeneity. If a source 
is to be distinguished from another, the intra site elemental variability must he 
well below the inter-ste variability. Analytical work on copper ores and thesr 
derived metal (Biek 1957; Coghlan ft dt 1963; Friedman ftdi. 1966; Bowman ft 
al 1975; Rapp ftdL 1980) has demonstrated that there could be large variation in 
die tracr element levels within a mine and within an ore body. As it has been 
shown that the certainty* of ascribing a met al to even the corocct type of ore body, 
(native metal, oxide or sulphide ore) on the basis of trace element levels, can be 
less than 75 per cent (Bowman ft di 1975). The chances of accurately ascribing a 
metal to the correct ore source would clearly be considerably less. 


hotoplc variation 

Mott elements have isotopes: chemically identical atoms but with differing numbers 
of ncutmns in the nucleus. Some isotopes decay radioactively. e.g. C (carbon-14(. 
Others, eg. U C and "C ate stable. The stable isotopes of an element are normally 
present in a fixed ratio, but where they go through changes in their physical state, e.g. 
evaporating from a liquid to a gas, or through a biological process, e.g. absorption by a 
plant, then fractionation can occur - the preferential use of one isotope ora another. 
This leads to a change in the isotopic ratio. Lsotoptc measurement determines if a 
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physical. biological ot chemical fractionation process lias occurred, and its extent. 
Since these fractionation processes vary geographically, e.g. with dimate, vegetation 
etc., stable isotope ratios can indicate a broad provenance. Examples include the 
"O^O ratio (6"0). which varies with water temperature, and the l, O u C ratio (8°Q. 
which varies between plant groups. Consequently rocks such as limestones and 
marble* formed in different sea and river system* can have different oxygen isotope 
ratios. Tooth and bone can also have different oxygen isotope ratios, depending on the 
source of water consumed by the animal. The 5 U C value in tooth and bone will vary 
depending on the food sources utilized by the animal; thus walrus ivory will have 
different 0*C and 6**0 values from dephant ivory. 


4.4 Provenance: natural materials - examples 

Obsidian (WMoms-Thorpe 1995: Conn, bocon and Renfrew 1969: 
Henderson 1000) 


Obsidian is formed from volcanic magma which cooled so fast that it did not develop 
crystalline form, but solidified os a glass. Ibis allows it to be flaked, like flint, to form 
blades with very sharp edges. This material was used by the prehistoric peoples of the 
Mediterranean region, south-east Europe and the Middle East, where natural out¬ 
crops occur, from c. 7000 BC to c 200 BC by which time it had largely been replaced 
by metal. Obsidian only occurs in fresh lava flow’s, and there arc few workable deposits 
over trn million years old. Consequently there are a limited number of obsidian 
sources present in the world, mainly in zones of recent volcanic activity. The presence 
of obsidian artefacts in the Minoan palace of Knosini led the excavator. Sir Arthur 
Evans, to speculate, on the basis of colour and texture, that the obsidian had been 
imported tis Crete from the island of Lipan. Attempts to characterize the different 
sources of obsidian uniquely on the basis of their visual appearance and major clement 
compositions were unsuccessful. Work by Renfrew, Cann and Dixon in the 1960s 
(Conn, Dixon and Renfrew 1969) using optical emission spectroscopy (OES) (Brit¬ 
ton and Richards 1969) allowed a number of different geological sources to be identi¬ 
fied on the has is of their elemental composition, in particular the ratio of the trace 
dements barium and zirconium. From this work many archaeological samples were 
provenanerd. This indicated that obsidian had been exploited on the islands of Lipan 
and Gtali and exported to centres of human habitation throughout the eastern Medi¬ 
terranean. It also showed that obsidian w r as traded from central Anatolia to the settle¬ 
ments of the Levant and ftom the Lake Van region of eastern Anatolia to the 
settlements of the Tigris and Euphrates valleys and beyond. However, it did not 
uniquely characterize aO the geological sources, eg. the obsidians of Mdos, Giali. the 
Carpathian mountain sources and sources in Armenia could not be resolved. Subse¬ 
quent work by Asptnall, Warren. Hallom. Renfrew and others, uung nrutron activa¬ 
tion analysts (NAA) to determine up to sixteen trace dementi, achieved higher degrees 
of separation of die sources by means of lanthanum n caesium concentrations, or scan¬ 
dium or Lanthanum^ scandium ratios vx. cobalt/scandium ratio*. This differentiated 
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sources such as Melos. Further work by Gale (1981) used mass speettometry and X- 
ny fluorescence (wavelength-dispersive) to determine the strnntium/ruhidium ruins, 
and the ratio of the strontium isotopes to rubidium also gave good separation of the 
obsidian sources. Most of the work done in this area has used NAA though tech¬ 
niques such as fiiuon track dating and. Later, potassium-argon dating have enabled 
the dating of the samples also to be used as a characterising featutc. Thu dating mirk 
potentially allows different lava flows created from separate vulcanic events at the same 
location to be differentiated. The work, lumnurard by Williams -Thorpe (1995) and 
Pollard and Heron (1996. 81—103), has given some confidence to the pruvcnancing 
ofobsulian tools in the Middle East, south-eastern Europe and the Mediterranean and 
to the proposal of trade/exchange/manufaciure and distribution networks. 

Copper alloys 

The problems of ptuvenancmg were cm plus raid when the copper from the Great Ortnc 
Bronze Age cupper mine, probably the Largest and most important centre of British 
production of cupper m the middle Bronze Age. could not be detected in the composi¬ 
tions of copper alloy objects from the British Bronrr Age (Craddock 1994). The prob¬ 
lems and limitations of large-scale trace element programmes and provenance studies 
were dearly outlined by Tylccote (1970), and have been emphasized and amplified by 
subsequent work (Budd etal 1992). There is now* considerable scepticism (Dungwotth 
199<r. Budd rial. 1992; Wilson and Pollard 2001) about the concept of pruvenanang 
copper objects through trace elements. Tlicre does, however, remain some potential in 
the work of Northover and others in exploring the subgrouping of objects of specific 
cultural (typological) origins. Similarities in their trace and minor dement distributions 
may be indicative of some commonality m their origin and pyrotechnic history 
(Northover 1982), the 'metal created by a uniform production method (Junghans rtai 
1960) or Aw£jngm*tenai (Butler and Van der Waal* 1964. 1966) or Matfnaigrvpprn 
(Waterbolk and Butler 1965). The development of lead isotope analysis and its appli¬ 
cation to the copper, lead and silver metallurgy of the eastern Mediterranean (Gale 
and Stos-Gale 1982; Stos Gale rt ai 1997) has led to confident statements - 'it 
successfully distinguishes lead from different sources in a way that trace element ana¬ 
lysis has failed to do' (Renfrew and Bahn 1991: 318) - though this confidence maybe 
somewhat premature (W r dsnn and Pollard 2001: 513). 

The seductive prospect of sourcing copper alloy objects occasionally rears its head 
in discussion of metal analysis, and is proving to be a ghost that is difficult to lay, as 
shown by the XRF analyses of tlsc undcancd exterior of 200 Renaissance medals, 
where it was suggested 'trace elements may suggest ore sources and trade routes’ 
(Gliruman and Hayek 1993). Such views must now be seen as naive. 


Amber (Beck 1981 Froqt/enf 1987) 

Amber (succinite) is normally cunodcicd to be the fotnlizrd resin of Pinta sucanrfrr*. 
Since it is principally a copolymer of cummunol and commumc acid cross-linked with 
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partial succmylation, it is mure probjblc that it was originally derived from a tree of 
the Arauconactat family (Mills and White 1987: 96-9). In Europe it occun as 
nodules within soft rock geological strata, principally in Poland and Lithuania. It is 
exposed on the Baltic coast and, nnee it Boats, it is found on the Baltic and North Sea 
coast, as wrfl as in the Black Sea, where it is earned by the river Dnieper. Amber beads 
were discovered in the nineteenth century on Mediterranean sites such at the shaft 
graves of Mycenae. These beads were initially suspected as bang nude hum Italian or 
Sicilian amber (simetitr): however, when they were analysed by Otto Helm it was 
discovered that upon heating they released succinic acid, a characteristic of Baltic 
amber. Later infrared absorption spectroscopy, principally undertaken by Beck, 
revealed a distinctive spectrum characteristic of Baltic amber (Beds 1982) with aC-O 
bond vihrational stretching in the 11 KV-1250 cm region of the infrared spectrum. 
Later work lias shown that only gas chromatogrjphy (GC) and gas chromatography- 
masa spectrometry (GC—MS) (sec section 5.6) give the full compositional spectrum, 
which u essential for analysing weathered specimens. GC and GC-MS work con¬ 
tinues to support the original identification that the Myccnacan shaft grave beads were 
made of Baltic amber (Mills and White 1987: 96-9). However, nnee Baltic amber is 
moved by natural sources from its geological origin, trade routes from the Black Sea 
coast, eastern Europe and anywhere along the Baltic or North Sea coasts could have 
supplied amber to Greece. 


Marble (Htn 1987) 

Since the late nineteenth century, archaeologists and scientists have been trying to 
correlate fragments of Greek and Roman carved marble, whether used for statues, 
inscriptions or in buildings, with specific quarries. Such a technique would allow 
them to identify fakes and forgeries, potentially connect pieces of marble from the 
same statue or inscription (or at least prove if they were not connected), and provide 
information about the ancient trade in marble. Initial work using thin-section and 
trace element analysis foundered because of the high level of variation within the 
quarry/snurcc and low-level variation between sources, i.e. higher levels of inrra- than 
inter-source variation. However, the ratios of oxygen and carbon isotopes in marbles 
were found to vary to a useful degree between marble sources (Craig and Craig 1972). 
The ratio of isotopes. "O tn “O (8**0) and '*C tn U C (8°Q. varied because isotopic 
fractionation occurred dunng the biological and chemical formation of calaum 
carbonatr. depending on the temperature of the water and the mctamorphic processes 
that turned limestone into marble. 

The ratio of fi u C tn fi'M) values can frequently distinguish the various eastern 
Mediterranean marble sources (Herr 1987: 40). Where there is some overlap in the 
6 *'C and 6"0 values of the different marble sources, contemporary ancient written 
information on the quames that were utilized in antiquity and the periods when they 
were worked (Dworakowska 1975* 1983) provided sufficient additional information 
to identify sources which could hive supplied the marble for any specific object. A 
further aid to the separation of the marble in overlapping oxygen and carbon isotope 
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group* was provided by trace elements determined using neutron activation analysts, 
and grain sire measurement. Thu work has even allowed the location of the area of the 
quarry* or mountain source of the marble to be suggested (Herr and Wadkcns 1988; 
Faxu 1988). These analytical techniques were used to identify the source of the marble 
used at the Mausoleum at Halicarnassus. Thu mausoleum was constructed around 
350 BC for die members of the Mausolus dynasty, who ruled the area around 
Halicarnassus in south-western Turkey. The marble was imported from throughout 
the region. Much of the sculptural carving, such as the horses and parts of the chariot 
trom the sculpture on the apex of the monument, were created from marble imported 
from Mt Pentelilum, near Athens. The building itself was made of marble from the 
Dokuneioa-Iasns region of Turkey, faced with the more highly regarded marble from 
Mr Pentelilum and Ephesus. The finest -quality fine-grained marble, which was mined 
underground on the island of Paros, was reserved for uie on the head* of the human 
sculptures w hich decorated the monument (Walker and Mathews 1988). 


4.5 Provenance: form and man-made materials - 
examples 

Objects such as coins produced by a specific culture arc a good indicator of prove¬ 
nance. Considerable numbers of Islamic (Kufic) silver coins in Viking hoardi speak of 
trade, plunder or payment for services (Graham-Campbell 2001: 110) and clearly 
indicate economic and cultural contact. The presence ot Roman coins in India 
pruvides similar evidence of contact. Written descriptions of trade with India, 
primarily for sptres, by Roman writers (Warmington 1928) dearly suggest that these 
coins derive from trade. In areas beyond the empires of Rome and Islam, coins prob¬ 
ably circulated with a value related to their prcoous metal content rather than their 
face value. Thus, although provenance of the object is reasonably certain, the Icvd of 
cultural contact, even the Icvd of aesthetic appreciation, it a matter of interpretation. 
Any object with symbols or dcvicrs u, save for copses and fakes (sec section 6.3). 
invariably highly culture-specific. Mint marks on coins and hallmarks on gold and 
silver objects can indicate the ary in which the object was produced. 

For many imported objects that are nearly identical in form and materials to those 
produced within the importing country it is impoiublr to tell import from home 
produced. Though port records show that brass wire puis were imported in the medi¬ 
eval period from continental Europe (see Figure 4.1). they are tndistinguidiablc from 
chose made in Britain. "Hus is true for many simple functional objects. However, the 
underlying slight differences in natural materials and technology can result in differ¬ 
ences in the costs of miteriab in different countries and in different regions of one 
country. These subtle differences in the materials supply can manifest themselves in 
variations in the composition of objects, depending on their provenance. One such 
example is provided by Brownsword and Fitt (1983). whose analysis of domestic 
copper alloy objects of the fifteenth and sixteenth centuries revealed compositional 
differences for candlesticks on the basis of geographic origin. Flemish socket and 
pricket candlesticks wctc composed of a brass with 1 5-22 per cent zinc and less than 2 
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figure 4.5 Graph of the percentage of zinc vs. tin for English and Flenvsh candlesticks of 
the fifteenth and sixteenth ceramics. (Brownswocd and Pitt 1983) 
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Figure 4.6 Graph of the percentage of zinc vs. tin for Er^ish and FVenvsh hanging (avers 
and chafing dishes of the fifteenth and sixteenth centuries. (Browneword and 
Pin 1983) 

per cent tin, whilst English candlestick* were composed of a copper alloy with 15-10 
per cent zinc and 2-6 per cent tin (see Figure 4.5). This difference in composition was 
alio seen in the dialing dishes and hanging laven analysed (see Figure 4.6). Since the 
principal source of bras* in Europe was the Meuse valley region in Flanders, it it not 
surpruing to see copper alloy objects made in Flandcn composed primarily of brass. 
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Analyses of other objects surest that greater use of bronze was made tn Britain, and at 
this date it is likely that a mixture of imported brass and scTap metal including bronze 
was available and used in Britain. Though such economic differences can be manifest 
in alloy compositions and, as such, provide a basis for identifying imported objects or 
materials, it demonstrates the need to analyse large groups of well 'dated and pro- 
vcnanccd objects. The analysis of a single chafing dish - copper 76 per cent, zinc 14 
pet cent, tin 2 per cent, lead 8 per cent - wxmld mean little without the ability to 
compare it to other dated and pro vcnanccd examples. With such comparative data a 
Flemish origin can be postulated. 


INVESTIGATION TECHNIQUES 


4.6 EDXRF: energy-dispersive X-ray fluorescence 

(Skoog et ol. 1998: 272-96; Pollard and Heron 1996: 36-49; 
R. Jenkins 1988) 


When X-rays pats through matter, they* interact with it in a number of ways. They on 
cause fluorescence in which X-rays of discrete energy*/wavelength are emitted that are 
characteristic ol the dements present in the sample. Detection cm occur cither through 
separation of the diffctent wavelengths of the fluorescence radiation. using a crystal, and 
detecticm of the individual wavelengths (wavelength-dispersive X-ray fluorescence, 
WDXRF). or detection of all the fluorescence radiation, which is separated clccttoni- 
cally into the individual energies (energy-dispersive X-ray fluorescence. EDXRF). 
Through detection and quantification ol these X-ray fluorescence emissions the compo¬ 
sition of the sample can be accuratdy determined. This technique, in particular EDXRF 
(sec Figure 4.7), has been used since the late 1960s to analyse archaeological mite ml. 

X-radiation it normally produced from an X-ray tube by applying a high vxiltagr, 
though rid inactive sources have been used for portable systems. X-rays of a range of 
warrlcngths {BrrmulTAhiunfi and a strong emission of a wavelength characteristic of 
the anode target material, usually rhodium or tungsten, are emitted. They pass into a 
chamber in which the sample is located, which cm be under vacuum, or a flow of 
helium to improve detection of dementi with low atomic numbers. The primary X- 
ray beam penetrates into the sample, where the X-rays knock electrons out of the inner 
shells of the atoms, creating vacancies. Outer-shell electrons drop into the inner did I 
vacancies, emitting energy in the form of X-rays with specific energies related to the 
atom in which these electron movements arc occurring, the electron shell from which 
they have come and the one into which they are descending. As there arc several elec¬ 
trons in different shells that could fid the inner shell vacancy, a number ofX-ray emis¬ 
sions with slightly difterent energies occur. Since there arc a series of shells, the descent 
of one electron creates another vacancy that is subsequently filled, giving a cascade 
effect. This generates a senes of emissions: K<Xj. KtX^. KJJj. KJS«. LxXj, Ltt>, L|i|, L|5». 
LY|, Ly», etc. This X-ray fluorescence or secondary X-radiation then panes thiough 
the sample, where it cm induce further X-ray fluorescence reactions with other 
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figure 4 7 Link Systems XR20O energy-dsperstve X-ray fluorescence (EDXRF) system. 
(Photograph courtesy of Jennifer Jones and Phil Oogg) 


dements within the matrix, leading to tertiary radutiun, before it escapes the sample 
and panes through a beryllium protective window (almost transparent to X-rays) into 
a detector. The detector, which is kept at liquid nitrogen temperatures, converts the 
radiation into an electrical signal or pulse whose amplitude is rdated to the energy of 
the X*radiation- These pulses are measured and counted in a multi-channel pulse 
height analyser and displayed as a histogram of number of pulses of X-radiatinn 
against energy (or wavdength). This produces a spectrum (sec Figure 4.8) composed 
of a scries o! peaks, each the emission of one or more dements in the sample. A 
computer attached to the EDXRF can identify the peaks. 10 providing qualitative 
analysis — the dements present in the sample. The peak heights, corrected foe the 
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F^jure 4.8 Spoctnm of a brass coin analysed on an EDXRF system. The compositional 
analysis of a Roman brass com. wsth copper and me peaks evident. 
(Photograph courtesy of Jennifer Jones and Phd Clo ggj. 


sensitivity of the system, prnvule a crude approximation to the amount of element 
present - semi-quantitative analysis. Through calculating the peak areas and compar¬ 
ing them to unglc'clcmcnt spectra stored in tlse memory and to multi-element stan¬ 
dards of similar composition that have also been analysed, it is possible to derive a 
quantitative cstimatr of tlse composition of the cample. There air a number of limita* 
lions to the EDXRF technique 

• The matrix ol the sample can absorb this radiation so that it never escapes tn the 
detector: this effectively forms the maximum depth at which an element can be 
detected. The elements of lower atomic number have lower energy emissions and 
are more likely to be absorbed than those of elements with higlscr atomic 
numbers. Ninety per cent of the secondary radiation for a luw-atomic-numbcr 
element such as sodium in a light matrix such as glass is lost within 14 pm of the 
surface. 122 pm for calcium and 0.5 mm phis for lead (Pollard and Hcmn 1996: 
44). This means that EDXRF is effective})* a surface analysis technique. 

• Only elements with an atomic number above 11 (sodium) can normally be 
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analysed with EDXRF. since the secondary radiation from elements such as 
carbon, nitrogen and oxygen is absorbed by the beryllium window and thus is not 
detected. This leads to inaccuracies tn calculating the composition ol the matrix, 
so frequently the operator is required to put in estimates of the mineral form of 
the dement, usually as an oxide. 

• Frequently EDXRF is used as qualitative or semi-quantitative analytical tool. c.g. 
to determine alloy type or glass colourant - a function it performs weD and winch 
provides useful archaeological information. Though it is oftm tctrued to as a 
non-destructive technique, the extrrior of many atchicological and historical 
ob|ccts are frequently covered in corrosion and decay products. Consequently 
surface analysis docs not accurately represent the composition of the object 
under analysis. If accurate quantitative analysis of the object composition is 
required, the object may need to be sampled, c.g. drilled, to get uncunodcd 
material out of the centre of the object, or may need to have the corroded exte¬ 
rior abraded off. 

• For accurate quantitative analysis, the analyst requires a number of standards of 
known composition. This can sometimes prove difficult for archaeological mate¬ 
rials. as appropriate analysed standards arc sometimes not available. 

• Sample chambers can limit the sue of some objects analysed. However, sampled 
material can be analysed in a wide range of forms; powder (usually pressed into 
pellets), liquids, drillings or solid blocks or fragments. 

• With good samples and appropriate multi-clement analytical standards, modern 
EDXRF systems on achieve an accuracy of 0.1 per cent for major dements and 
minimum delectable levels of 10-20 ppm for trace elements, little different from 
those of WDXRF systems (Pollard and Heron 1996 48). 

EDXRF has proved particularly beneficial for looking at the developments of 
copper alloys (Dungworth 1996. 1997; Bjylcy 1992). die debasement of coinage 
alloys (Caple el ai 1995) and the composition of glass and the colourants used 
(Henderson 1989a), and simply for identifying unknown materials (Hall el *L 1973). 


4.7 ICPS: induction-coupled plasma spectrometry 

(Skoog rt oi . 1998: 253-71; Pollard and Heron 1996: 31-6) 

The earliest multi-element determination tediniques used on archaeological objects, 
such as optical emission spectroscopy (OES) and atomic emission spectroscopy 
(AES), worked by detecting the emissions of light by simples of the object which were 
in tontxrd gaseous farm. In this state, dmrim transitions were occurring from higher 
us lower energy levels, and emitting radiatson of discrete wavelengths. These radia¬ 
tions. some of which were in the farm of visible light, could be measured in terms of 
wavelength, which could be related to the presence of a specific dement, and in terms 
of intensity, which could be related to the quantity ol that element peesmt in the 
sample. Subsequent analytical techniques such as atomic absorption spectroscopy 
(AAS) wnc based on the fact that these ionized gases would alio absorb energy ol 
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discrete wavelengths. Limited accuracy and pmasion troubled OES and AE5. whilst 
AAS only detected the specific dement being analysed for. 

These techniques have been succeeded by ICP-AES (induction-coupled plasma 
atomic emission spectrometry). In this technique the sample, usually in aqueous solu¬ 
tion. is nebulized and earned with the argon gas into an argon plasma. This is a stream 
of argon gas, which is ionized and then raised, by a surrounding plume of spiralling 
argon, into a fluctuating magnetic field crcatrd by a powerful radio frequency induc¬ 
tion coil. This induces die charged particles to flow through the gas in a circular 
motion, which, through friction, raises the temperature (ohmic heating) in the plasma 
to 8 000-10 000 *XZ. This becomes a sdf-sustaming reaction that ionizes further 
argon enrermg the plasma plume. The analytical samples in the argon become 
completely dissociated in the ionized plasma, and emit radiation, induding in the UV 
and visible region, as a result of dcctron transitions. The emitted radiation passes into 
a spcitrometrt suds as a slew-scan spcctrumetrr. which splits tlie light up into the 
different wavelengths using a diffraction grating, and the wavelengths are focused in 
sequence onto a photomultiplier tube. The lattrr acts as a detector and converts the 
Ught into an electrical signal. w*hich is normally displayed as a peak whose area is 
proportional to the intensity of the light and thus the concentration of the dement in 
the sample. Systems can, using a second photomultiplier tube and operating under 
vacuum, cover the UV as well as the visible light spectrum, i.e. 160-800 nm. which 
allows the detection of almost all elements. The addition of a known amount of 
yttrium to the analysed sample as an internal standard helps calibrate the system, and 
this, together with calibration graphs established with standards of known concentra¬ 
tion. allows accurate quantitative results to be obtained (Skoog etdL 1998: 242). ICP- 
AES systems give fairly quick results for all dements and have detection levels from 
100 to 0.5 ppb (pans per billion), which arc cnmparahlr to atomic absorption spec¬ 
troscopy (flame), and precision levels of approximately l 5 per cent in normal usage 
(Pollard and Heron 1996: 34). The advantage of determining a full suite of elements 
quickly has led to this technique replacing AAS. There are many posable variations in 
the source or spectrometer of ICP-AES systems, such as polychromatoc spectrometers, 
which have up to 60 photomultiplier tubes and give quick precise results. 

Originally mass spectrometers used a thermal ionization source (TIMS), hi which a 
sample was deposited on a wire and heated electronically to vaporize it. or a spark 
source (JvSMS). in which a vaporized sample fnrmed a gas ionized through bom¬ 
bardment with a stream of electrons. The positively chargtd ions were accelerated, 
through the use of charged plates with a central sUt. into a curved tube operated in a 
vacuum of 10 *-10 * Ton within a strong magnetic field. This bent the ion beam as it 
pasted down the tube, the extent of deflection being governed by the weight of the ion 
and its chargr. Careful control of this magnetic field allowed the tons to be focused 
one at a time onto a detection device, normally an electron multiplier. 

The development of plasma torches has enabled them to be used as sources for mass 
spectrometers (induction-coupled plasma mass spectrometers. ICPMS). The ionized 
gas emerging from the top of the plasma plume is fed into the spectrometer, where the 
positive ions arc accelerated by using charged plates. The beam of ions is focused by a 
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nugnctic lent and fed into the man ipcctiu meter analyser, where tiicy are separated 
and detected. Developments in mass spectrometer analysers have included quadru 
pole systems, winch allow rapid scanning of sons of mass 3 to 300, and double focus¬ 
ing; analysers, which have increased resolution (working into the parts per trillion 
range) and arc very effective for measuring isotopic ratios. 

Laser ablation can be used in conjunction with ICP systems. This enables a laser 
beam with high power densities (10 W/ctn) to vaporize a few square micrometres of 
a sample. The vaporized maternal is drawn into the plasma torch with a flow ol argon, 
and proceeds thtuugh the ICPMS system as previously described. This allows ter}’ 
specific part* of an object to be analysed and the elemental and isotopic composition 
to be determined. Such systems are effective at determining the chemical nature and 
depth of surfacr phenomena such as decay or ceramic glazes. 

In general, ICPMS system* can detect more than 70 per cent of the elements in the 
periodic table and they have detection limits of 10 ppb for most elements. 

The move to use isotopic measurement*, as well as trace elements, for archaeolog¬ 
ical provenance work ha* led to the use ol ICPMS systems. The plasma sources ensure 
that there are no problems with incomplete dissociation, which caused some problem* 
with AAS work on silicates, e.g. ceramic*. The high cost of these analytical systems and 
the need for clean rooms for preparation of samples mean that they are rardy cost- 
effective for analysing single object*, but are powerful instruments for analytical 
programmes that determine hundred* or thousand* of samples. 
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CASE STUDIES 

4.8 Milton Keynes pendant (Caple et al. 1995) 

Context 

Excavation of the deserted medieval settlement of Westbury-by-Shenley ahead ol re¬ 
development unearthed a group ol seven Saxon inhumation graves, lour females, one 
male and two unsexed skeletons. Analysis ol the skeletons showed that at least two 
had a congenital deformity in their teeth. This may suggest that this cemetery is 
competed of the members of an extended family group from an as yet undetected 
farm or small settlement. The grave goods from six of the graves were poor, and Indi¬ 
cated a general mid-Saxon date for the cemetery. Grave 55280 was very different 
from the others. H contained the body oI a young woman 25-35 years of age who was 
unusually and disrespecduffy buried in a prone (downward-facing) position Her hand 
and lower arms were missing; this could be due to factors of bone decay, or they 
could have been cut off prior to burial. The excavator suggested that possible mutila¬ 
tion together with prone burial would indicate that the woman had committed a 
crime such as adultery (Ivens et al. 1995). The woman was a high-status individual, as 
InrScated by the extensive range of grave goods: 

• gold and garnet pendant (Milton Keynes pendant) 

• series of s4ver rings 

• beads of shell and glass 

• iron pin 

• silver plaque or mount 

• copper alloy fragments found around the neck and upper torso 

• iron knife (Evison type 4) 

• a pair of Iron shears, probably originally wrapped in textile. 

Manufacture 

The pemfant. which has been subject to intensive investigation, las the form of a thin 
disc. 26 mm in diameter, decorated with a central garnet. 2-3 mm in diameter, with 
surrounding shell annulus in a betel surrounded by filigree. This wirework Isas the 
form of three concentric rings of ’herringbone' filigree: one to form the border 
design, another to divide the disc into Inner and outer fields, and a third to encircle 
the betel. The pendant is further divided into quadrants by a cruciform motif, also of 
herringbone filigree. The fields thus defined are filed with regularly spaced rings of 
beaded wire A suspension loop is attached to the back. The herringbone filigree is 
made up of two pairs of twisted wires wound In opposite directions to give a chev¬ 
ron or herringbone effect. In most cases the pairs of twisted wires are surmounted 
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Araly sis us*g EDXKF showed that d» MUon Keyres pendant was composed of an ahoy of 
gold and si her. The metal derwed from Her ortngian coinage. •% which tho geM was 
ncTfitfndebased with ilver ow omc (ty The composition of the pendant wffititeO * 
was derived from Merovtnpan coins of the early to rrud-sevonth century This dace 
corresponded to the sevte oi the pendant and the other ot^ects In the grave The evereased 
presence of copper In the area of A^od decoraoon suggested that copper flings and fre had 
been used to solder the were components Is pace The different siher corner* and usual 
evidence d the suspension loop Indicated that It was a later ropheemont The groxod 
(chipped) edge oi the central garnet (c) suggested that It was ox down from a larger garret 
present in an carter piece of jewellery avdreisod. Stereo microscopic examrooon cn tfw 
whfce arrulus IdcrcHed the white powdery and striated appearance oi degraded shel X- 
radognphy (d) revealed the melted Allgree work n the area of the replacement bop and 
thu the object was composed of Mock twisted wire (shallow cwtst on arrowed wire) (•). 


fifure 4.9 Mhon Keynes pendant: decast* of materials and manufacture (Ivcns ci of. 

1995). (Drawing of the brooch reproduced with the permission of the 
Buckinghamshire Archaeological Sooety. photograph and X*ray images 
courtesy of Phi Clogg; graph from Kent (1972). with permission) 
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by a central length of plain wire, but this a absent (never present) in places (see 
Figure 4.9). 

The basic design may have been laid out on the backing sheet the accuracy shown 
In the layout of the pendant suggests the use of compasses, though no clear marks are 
visible The most logical order of construction, supported by evidence of several of 
the beaded circles being tailored to fit into cells, is that the borders of herringbone 
wire must have been the first elements to be located on the backing sheet. foSowed by 
the numerous tiny circles of beaded wire. Overlapping wires Indicate that the betel 
and parts of the decorative wires surrounding it were added after the filigree decora¬ 
tion had been soldered Into place. The suspension loop was the last element to be 
added 

The fact that there are no visible longiturSnal striations and that there are a wide 
range of diameters of different wires, from 0.19 mm to 0.32 mm. suggests that the 
wire was not drawn. Remains of helical creases, which are only clearly visible on the 
X-radlographs. demonstrate that the wire was made by block-twisting (square or 
rectangubr section sheet metal strip twisted to form a tight/solid helix). The well- 
rounded section of wire Indicates that the soft gold was rolled and compacted 
between two hard, flat surfaces after being block-twisted. 

The beads on the beaded wires making up the filigree circles have outer dOmeteis 
of between 0.24 mm and 0.34 mm with a separation of approximately 0.26 mm k is 
possible to see that some of the beads have a slight waist in the middle at the point of 
maximum diameter, confirming that a swage or grooved tool was used in their manu¬ 
facture. Examination of the radiographs shows that many of the beaded circles also 
demonstrate evidence of the helical seams visisle on the unbeaded wire, indicating 
that block-twisted wire was also used as the raw material lor the manufacture of the 
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b«iied wires. The wire «u beaded by rolling a grooved tool over the wire or 
hammering it into a swage Mock with beaded depressions; techniques described by 
die twelfth-century monk and metalworker Theophilus (Hawthorne and Smith 1979). 
The beaded wire was then formed into circles by winding the beaded wire around a 
rod approximately 069 mm In diameter to form a helix and dien cutting of! tingle 
turns. 

The lack of evidence for melting or distortion of the filigree wire suggests that all 
die filigree wire elements were soldered onto the base plate in a single operadon. as 
described by Theophilus. He used a wheal flour paste to secure the components In 
place before coating the surface with finely ground copper oxide in suspension in an 
alkaline soap solution. When carefully heated, the carbon monoxide generated by the 
charring wheal flour reduces the copper oxide to copper metal, which on contact 
with the gold forms a low-melting-point alloy which Is then drawn Into the joint by 
capillary action. The piece is then removed from die (ire and sprinkled with water 
before the work can cdhpte into a molten mass. Pickling in a mineral add or hot 
vinegar would remove excess flux and copper oxide. Some of the beaded circles 
exhibit shallow moat depressions delineating the outfcnes of the wire where it is 
joined to the backing sheet. Such marks are consistent with the surface being briefly 
molten during the soldering process. X-ray fluorescence analysis of the pendant 
reveals a slighdy higlier sflver and copper content on die front filigree-decorated face 
than the reverse, investing the use of a finely divided copper or copper-river solder. 


Area anafysed 

Au(%, 

/*(%) 

cum 

fef%J 

Mnm 

Backing sheet 

69.30 

28.41 

2.08 

0.22 

0.18 

Front - edge of %m 

63.50 

33.62 

274 

0.22 

0.10 

Central bezel 

69.00 

28.28 

2.10 

0.19 

0.17 


The bezel has been formed by bending a strip of sheet gold, identical in composition 
to the backing sheet, into a cotar with the ends butted together, held dosed by the 
single loop of plain wire and a circle of herringbone-twisted wires at the base of the 
bezel. This was then soldered together. The completed bezel was Inserted into the 
central circular cefl of the pendant and soldered into pbce by bridging the parts to be 
soldered with small pieces of sheet solder or fxalkuis held in pbce by dabs of a suitable 
flux. eg. tallow, and then heated. A large fxnllwi of solder that the goldsmith must have 
placed Inside the bezel has fallen over and become fused to the base sheet, and Is 
dearly visible on the X-radiograph. The bezel overlaps the twisted wires of the central 
cell, indicating that the bezel was applied after the filigree decoration 

Within the bezel the shefl annulus was drilled from die back, since the hole in the 
centre is tapered, with the largest diameter at the rear. The garnet, which was 
confirmed as garnet and not glass through EDXRF analysis, appears to have been 
secured in pbce within the tapering hole of the annulus, using a white (probably lime- 
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based) cement Since the hole in the she* is larger than the garnet it is likely that the 
colour and texture of the cement closely matched that of the surrounding shell The 
gamet was presumably set into the she* before it in turn, was cemented into the 
bezel, which was then soldered to the filigree-decorated backing plate. 

At this point the excess backing sheet was trimmed off around the outer border 
and the cut edge burnished over onto the outermost wire. 

Trad* 

The alloy composition of Anglo-Saxon gold jewellery changes from one of high-purity 
gold (over 90 per cent gold), in the late sixth century, to a silver and gold a*oy (less 
than JO per cent gold) by the late seventh century. The Merovingian coinage of north¬ 
western Europe, which was supported by the gold coinage of the Byzantine Empire, a 
considered to be the source of metal for the gold jewellery of the period. The reac¬ 
tion in the supply of Byzantine gold by the Heradian emperors resulted in the 
increasing debasement of the Merovingian coinage with silver throughout the seventh 
century. By the eighth century the gold standard was abandoned and a silver standard 
adopted by the kingdoms of north-western Europe. This debasement is reflected In 
the gold content of the coins minted by the Merovingian kings and has been repre¬ 
sented In the form of a time vs fineness graph (Kent 1972). The analyses of Anglo- 
Saxon pendants and other jewellery by Brown and Schweizer (1973) and Hawkes et of. 
(1966) showed agreement between the archaeological and stylistic dating and the date 
derived from the alloy composition using Kent's time vs. fineness graph The gold 
composition of the back of the Milton Keynes pendant 

Area croysed Au (%) Ag (X) <u (%) ft (%) Mn (X) 

Backing sheet 69 JO 20.41 200 022 0.18 

would suggest a date on Kent's graph of 632-42 This is only an approximate date for 
the minting of the Merovingian coinage used. Allowing time for the circulation of the 
coinage, the date of manufacture of the pendant is probably ten to fifteen years later. 
The coin date may thus be seen as a terrruuo post quern (or the manufacture of the piece. 

The quality of garnet used a not found in Britain, so will have been imported from 
southern Russa or possiWy India. This importation probably occurred mainly around 
the sixth century, when most of the high-quality garnet jewe*ery. such as the purse 
mounts from the Suaon Hoo burial, are made (Bimson 1985). Many garnets in bter 
jewe*ery are reused from this period. 


Decoration 

Gold-applied pendants with filigree ornament are known from a number of seventh- 
century contexts e.g Add am Wold. East Riding, Yorks.; Monkton. Kent; Lechlade. 
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Glot; Faversham. Kent (Caple et (if. 1995). Ihe majority have been found in Kent. The 
pendants generally incorporate a cruciform motif and may have hod Christian conno¬ 
tations They were strung, often along with wire beads, onto a necklace of a type 
widely worn by Anglo-Saxon women in the seventh century in imitation of current 
Byxanbne fashion (Hystop 1963; Hawke* and Meaney 1970). The association of the 
Milton Keynes pendant with wire rings has parallels at Winchester (Lower Brook St); 
Leighton Bimard. Beds.; and Finglesham. Kent (Hystop 1963. Hawfces and Meaney 
1970). The Miton Keyne* pendant is a fairly unambitious example in comparison, say. 
to the pendants from Lechbde and Faversham. The decoration is. however, compe¬ 
tently laid out and carefuiy executed 

No clear typological sequence can be offered for Anglo-Saxon filigree-decorated 
pendants, however, as a group they broadly date to the second and third quarters of 
the seventh century, a date confirmed by the res Jts of the gold analysis. 

The motif of the cross within the decoration could be considered to imply Chris¬ 
tian beliefs, as could the east-west orientation of the graves. The presence of grave 
goods and not using obviously consecrated ground, such as a churchyard could Intt- 
cate pagan beliefs. These graves correspond most closely to Leeds's (1936) 'final 
phase' cemeteries in the pagan trarfction. Christianity was becoming accepted through¬ 
out this area of England by AD 650. An object created around this period and used 
before deposition is likely to have been present In a society that was utilicing some 
Christian symbols, but not yet fully practising Christianity. 

Use 

The suspension loop takes the form of a narrow strip of thin gold with two broad 
furrows running along its length. This strip was bent into a ’p‘ shape, the long tall 
tucked underneath the top of the pendant and soldered into place. The solder In this 
joint may have had too high a melting point, resulting In the metal being overheated 
since there b clear evidence of melting and collapse of the wire filigree immediately 
at|acent to the suspension loop. However, the loop b made of a more debased gold 
than the pendant. 


Areo anaffted 

Auf%, 

AgfX) 

Cu(%) 

Fe(%) 

Mnf%, 

Backing sheet 

69.30 

28.41 

208 

0.22 

0.18 

From - edge of flferee 

63.50 

33.62 

274 

0.22 

0.10 

Suspension loop 

61.20 

34.03 

4.60 

0.11 

0.21 


This might suggest that it is a later addition to the piece, added when the general 
composition of gold jewetery had further degenerated in fineness. The occurrence of 
loops with more debased compositions is paralleled in the analyses of Brown and 
Schweiter (1973). h Is usually interpreted as a later addmon to the pendant, a 
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replacement after the breakage or loss of the Initial loop. Although there are no signs 
of an Initial loop on the Milton Keynes piece, the dumsy nature of the attachment and 
the debased nature of the alloy suggest that it is indeed a later addition or repbcemem 

The Bat garnet, which was set into the drilled she* annulus, had chipped facets 
around its edge. Indicating that it had been reshaped into its present circular form. By 
the mid-seventh century, slab garnets In polychrome jewellery, popular in the Mils and 
sixth centuries, had been largely replaced by garnets set en utborhon. and the use of 
slab garnet in an ornament of this date is unusual. It was probably salvaged from 
another piece of jewellery, possibly a family heirloom, and rather crudely reshaped to 
fit a new setting (Hawkes 1974; Hawkes and Hogarth 1974). 

A consideration of the worn nature of various areas of the pendant, particularly the 
loop, the projecting filigree decoration and the back, together with the probability 
that the loop was a later replacement, suggests the penduit had been in use for some 
time prior to deposition. As argued above, a mid-seventh-century date appears likely 
for the manufacture of this piece; its deposition, however, would probably have 
occurred some years later, in the second half of the seventh century. The pendant was 
an obvious display of wealth, made of imported materials and with a good quality of 
workmanship The probable reuse of the garnet from an earlier heirloom piece and 
the use of the new Christian symbol, in a necklace type which imitated Byramlne 
fashion, provides a brief glimpse of the range of divergent ideas which were present in 
seventh-century English society. 

4.9 Blue-and-white china (to AD 1800) 

(Archer 1997: Yeo and Martin 1978) 

Objects which initially appear similar can have very different origins and tell very 
different stories of trade and manufacture. Fragments of blue-and-white ceramics 
t»\earthed in London in a sixteenth- to eighteenth-century context could have several 
origins. 

Chinese porcelain 

Porcelains were being made in the area of Jmgdeihen (Ching-te Chen) In Jiangxi prov¬ 
ince during the Tang dynasty (Table 4.1) (Yeo and Martin 1978). By the Song dynasty a 
translucent white porcelain with a slightly bluish glate known as qfogbof or yhgqing 
(di'/ang-pa or ymfchlnj) was being made (Glasgow Museums 1997). Analysis by Tne 
ef at (1984) suggests that the qhgbck porcelain was formed from naturally occurring 
kaokrixed porcelain stone By the late Yuan dynasty a thick porcelain with a white 
opaque glare, tinrfu. and a white porcelain with red or blue underglue decoration 
were being manufactured. The Jingdexhen region had become a centre for porcelain 
production because separate deposits of kaolin (china clay) and bordunti (petuntse or 
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Tab* 4.1 Chinese chronology. (From Glasgow Museums 1997) 

Penod 

Dotes 

Neolithic 

7th millennium - c. 1600 BC 

Shang dynasty 

c. 1600-e. 1027 BC 

Western Zhou (Chou) dynasty 

c. 1027 - 771 BC 

Eastern Zhou (Chou) dynasty 

771 - 256 BC 

• Spring and Autunn Annals pcrod 

722-481 BC 

• Warmg States period 

403 - 221 BC 

Qin dynasty 

221 -206 BC 

Han dynasty 

206 BC - AD 220 

• Western Han dynasty 

206 BC - AD B 

• Interregnum 

AD B - 23 

• Eastern Han dynasty 

AD 25 - 220 

Three Kingdoms and Western Jin 

AD 219-316 

Eastern Jin and Five Principalities 

AD 317-419 

Nanbcichao 1 and 11 

AD 420 - 580 

Sui dynasty 

AD 581 -618 

Tang (Tang) dynasty 

AD 618-907 

Ftve dynasties 

AD 907 - 960 

Liao dynasty 

AD 947-1125 

Song (Sung) dyrosty 

AD 960 -1279 

• Northern Song dynasty 

AD 960-1126 

• Southern Song dynasty 

AD 1127-1279 

Jin (Chin) dynasty 

AD 1115-1234 

Yuan dynasty 

AD 1260-1368 

ttng dynasty 

AD 1368-1644 

Qing (Ch'ing) dynasty 

AD 1644-1912 

Republic 

AD 1912-1949 

People's Republic 

AD 1949- 


porcelain stone'), a white feldspathic mineral, were mined nearby. When these mate¬ 
rials were combined, shaped and (ired at temperatures of 1280-1350 'C, porcelain 
was produced (Joseph 1971:10). The tfiufu and blue underglue-decorated porcelain 
was based cn a mature of kaolin and porcelain stone, with a glue, composed of 
porcelain stone, limestone and glare ash (bracken and wood ash), added after the blue 
pigment had been painted onto the Initial body form. 

Cobalt was first used as a colourant for lead glares In the Tang dynasty. It was 
Imported from the MidSe East. It occurs naturally as a cobalt-nickel-iron mineral In 
Qamsar near Kashan. Iran. This mineral was almost certainly the colourant used to 
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figure 4 10 Chnese bfeie-and-white porcelain Mng dynasty white porcelain dish, with 
blue underglaze decoration. Central image a a bunch of lotus, sajutara and 
water chestnut tied with a ribbon, surrounded by a corrposite flower scrol 
Object on display at the Oriental Museum. University of Durham. 
(Photograph by Jed Veitch; image courtesy of The Oriental Museum. 
Unnersrty of Durham) 


make Persian 'faience' pottery of the ninth and twelfth to fourteenth centuries. It It 
identified as a source of the cobalt colourant in 1302 by Abu'I Qasim (Klelnmann 
1990). though other sources probably abo existed. Cobalt oxides are one of the few 
colourants that can survive being healed to c 1300 °C. the temperatures for firing 
porcelain. Towards the end of the Song dynasty, le. in the late thirteenth century, 
cobalt pigments were painted as designs onto the Chinese porcelain bodies before 
firing, which produced bhie-and-white porcelain. The earliest dated complete exam¬ 
ples of Chinese blue-and-wbite porcelain are two temple vases (in the Pereival David 
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Foundation, London) dated to 1351. These are well-devetoped and -executed pieces, 
and most authors suggest production had started by the late thirteenth century, with 
Yeo quoting several examples of sherds from Song dynasty contexts (Yeo and Martin 
1978: 20-4). In addition to the Mue-and-white porcelain, red-and-white porcelain was 
created, using copper oxide as the underglaze decoration pigment Much of the early 
production of the Yuan dynasty appears to have been designed for export both to the 
Mlddhf East and to south-east Asa. The Mongol emperors of the Yuan dynasty had 
extensile contacts and encouraged trade across their territories and beyond. The 
founding of the Ming dynasty in 1368 by Hongwu resulted In the setting-up of twenty 
official kins in Jingdezhen. Production increased, and the finest products went to the 
Imperial court, wtubt others were specifically made for export to the Mldde East, 
many bearing Islamic inscriptions from the Koran. From the reign of the Xuande 
emperor, the official porcelain is stamped with the emperor s name, theorebcaly 
enaMmg accurate dating of forms and decorative styles, although, for cultural reasons, 
reign marks are not always refcable in practice. 

The early blue-and-white porcelain of the Yuan and early Ming period is seen to 
have a relatively pure blue colour. EDXRF analysis (section 4.6) has shown it to have a 
manganese/cobalt ratio of less than 0.5. After 1425. i.e. the middfc and later Ming, the 
manganesefcobalt ratios are variable, usually higher, and from the Qing (Ch’ing) 
period up toe. 1950 are two and above (Joseph 1971; Yap and Tang 1984). Though the 
initial cobalt colourant was imported from Iranian sources, after 1425 Chinese 
sources of cobalt, rich in manganese, were being used, probably in conjunction with 
some imported material After die mid-fifteenth century, the blue colour often 
becomes paler and the pigment Is more finely ground. This is almost certainly related 
to the use of the new Chinese cobalt mineral sources. The manganese-rich Chinese 
cobalt is exclusively used from the Qing dynasty onwards. Difficulty in obtaining 
supplies of the Iranian blue cobalt pigment (Glasgow Museums 1997: 52) may have led 
to the development of the Chinese cobalt sources. 

Some Mue-and-white porcelain may. like silk, have reached north-western Europe 
in very small quantities prior to the sixteenth century, through trade with Venice and 
die Middle East By die mid-sixteendi century the Portugese had established a thriving 
sea trade with the Far East through the ports of Malacca (1511) and Macau (1557). 
over which they had established control The Chinese began to make blue-and-white 
porcelain specifically for the Portuguese/European market Pieces of Chinese porce¬ 
lain decorated with Portuguese coats of arms have been discovered (Yeo and Martin 
1978: 73). The Dutch captured two Portuguese vessels (carracks). Son logo in 1602 
and Santo Catarina In 1604. filled with porcelain trading between their Indonesian 
ports and China (Archer 1997). Brought back to Hotand. the imported Chinese b*ue- 
and-white porcelain became very popular throughout north-western Europe. The 
huge demand for Mue-and-white porcelain enabled the Dutch, operating from the 
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part of Batavia (Jakarta), to become the principal trader! with the Far East. In the eigh¬ 
teenth century, the British East India Company replaced the Dutch as the principal 
trader bringing blue-and-white porcelain to north-weitem Europe. However, the 
high transport cotta of this lorg-distance trade and the development of European 
delftware and porcelain production meant that the trade ceased to be economically 
viable by the nineteenth century (Archer 1997: 33). 

Maiolica and delftware 

The use of tin to create an opaque-white-glared ceramic spread from the Middle East 
through Spain to Italy. By the fifteenth century the Italians were producing fine-quality 
pottery made of red clayi. with a while tin-glue background and vibrant coloured 
designs in blue, yellow, green and purple, known as maiolica. During the fifteenth 
century. Venetian galleys brought large quantities of maiolica ware to the ports of 
north-western Europe, eg. Southampton and London. Around 1500. Italian potters 
such as Guido Andriesr moved to Antwerp and began producing maiolica wares. In 
the seventeenth century many of the Dutch maiolica factories moved to Delft, which 
had good water transport and empty factories from a decSnirg brewing industry, 
which it why the white tin-glue wares of the Netherlands and England became known 
as DeHi or delftware. Subsequently, potters such as Jasper Andrles. Guido's son. came 
from the Netherlands to Britain and set up production - Jasper in Norwich In 1567 
(Laing 2003 115) and Jacob Jansen in 1570 in London. This Industry produced large 
numbers of ties (internal wall tiles), plates. Chinese-style bowls, drug Jars and other 
wares. Chinese blue-and-wNte decorated porcelain became increasingly popular 
throughout the seventeenth century following the arrival of captured Portuguese car- 
racks of 1602 and 1604. Much of the delftware production switched to production of 
Wue-and-white decorated forms, and often imitated Chinese designs. Del ft wares 
became thinner and completely white-glued as they consciously attempted to copy 
and compete with the expensive Imported Chinese porcelain (Charleston 1968:159). 
By the first half of the eighteenth century, large numbers of factories had opened up In 
Liverpool. London. Bristol and Iretuid (Arther 1997: 570-1). producing delft wares for 
export to the colonies in America and the Caribbean, much of it in the blue-on-white 
Chinese style. 

The eighteenth-century English delftwares were made from local red earthenware 
clays mixed with pipeclays, normally from Poole In Dorset, to make it paler, plus a 
calcareous clay from East Anglia to reduce shrinkage. The days were made into the 
vessel forms by potters using either simple kick wheels or moulds and. after drying, 
were fired to form a biscuit ware. The white glare was prepared by fusxig sand. soda, 
potash, lead and On to form a glassy frit, which was ground to form a slurry Into which 
the pots were dipped and dried Then the design was then painted on in cobalt blue 
pigments, a slurry of powdered frit formed from cobalt mineral fused with lead oxide 
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(massicot) The desipi*. though derived from images on Chinese and other ceramics, 
were normally taken from pattern boolu. eg. The Ladles Amusement, The Droughts- 
man's Aim (ant The gtaied wares were then placed In large fireclay drums, which pro¬ 
tected them from the soot ash and flames of the Un. and were fired to around 
1000 ’C. This fused the glaie and made its outer skin transparent above a white base, 
and turned the cobalt pigment a bright blue colour. Slight changes in the firing temper¬ 
ature of the kiln coiAd cause failure, and It Is estimated that only 25 per cent of the 
china came out properly fired. Much of the slightly blemished ware was sold as 
seconds, giving ownership of delflware and later porcelains to a larger number of the 
population. 

Delfcware was sold through a number of sources: 

• Most factories had a warehouse with a showroom where both wholesale 
purchasers and retail customers could see and purchase the factory wares. 

• The factories accepted orders from imfivlduals and ocgai*ntx>ns. who commis¬ 
sioned particular designs, monograms, coals of arms. etc. on standard forms. 
Such commissions could be arranged direct with the factory or through agents 
who were based in different towns or areas of the country. Such objecu blur the 
distinction between bespoke and mass-produced objecu 

• Many large towns and cities (sad specokst shops that supplied the ceramic prod- 
ucu from one or more factories. Many members of the Glass-Sellers company 
also sold delft ware. 

• Smaller towns had general shops that supplied a wide range of goods, Including 
delfcware. 

• Itinerant vendors, eg. Baskit women', obtained delfcware and china on credit and 
then sold it door to door or on street corners. Such petSars. who operated In 
both urban and rural environments, with their low overheads provided stiff 
con-petition to shopkeepers. 

• Agents were often present at markets and fairs, where Urge purchases of goods 
such as ceramics were often trade by farmers. 

• Delfcware was exported to the Caribbean. America and other colonies. It was 
principally sold to merchants who shipped the material overseas and direct to 
large plantation owners. There was also export of deHtware from Britain Into 
mainland Europe, where the Seven Years War (1756-41) disrupted trade. 

European porcelain 

The first commercial production of porcelain In Europe began in Meissen in 1710 
(Charleston 1968. 212). Only after 1750 was there any significant spread of produc¬ 
tion to other German states and throughout Europe Meissen was a hard-paste porce¬ 
lain. formed from refined traifitional potting days and kaolin. Production of soft-paste 
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porcelain in France developed in the early to mid-eighteenth century, with the 
production of Sevres becoming dominant In England the use of caidned bone with 
clay, which made the softer bone china', began in the works at Bow e. 1750. This 
proved to be the basis of the English ‘china’ industry (Charleston 1968: 247). Factories 
at Derby and Worcester produced soft-pane porcelains In a variety of forms through¬ 
out the latter half of the eighteenth century. By 1770 hard-paste porcelain was being 
made In Bristol, using china clay from Cornwall. A significant proportion of these early 
porcelains used blue undergtaie decoration, imitating the imported Chinese porcelain 
that had Inspired their production. However, an increasingly wide range of colours 
and decorative devices and forms were used 

The production of Continental porcelain after 1710 and of British porcelain after 
1750 captured some of the market for top-quality del ft ware The availability of this 
material and Its competitive price certainly led to a considerable reduction in the 
importation of Chinese porcelain. In the 177Os-0Os. creamware - an earthenware 
with a rich creamy gfaxe - became popular and captured many of the markets previ¬ 
ously supplied by delftware. Consequently many ddftware factories closed and 
production levels fell dramatxaty (Archer 1997: 23-8). 


Use 

The demand for delftware and. after 1750. for porcelain was not only to supply fine 
wares for the table, where It competed with pewter and silver, but also for the new 
fashion for hot drinks. The introduction of tea. coffee and chocolate-drinking between 
1690 and 1710 led to a demand for drinking vessels which, unlfce metal. iSd not 
transmit heat. Since delftware and porcelain are not porous, no organic residues will 
be retained in the ceramic fabric for analysis; thus it is not possible to provide inde¬ 
pendent analytical proof of the beverages consumed in these containers. 

Record 

Sherds of blue-and-while china recovered from excavation in London could have 
come from several sources: 

• Imported Chinese porcelain. This would be a well-fired white body, decorated 
with Chinese scenes and foliage, dearly and accurately executed with quick, 
flowing brusliwork. Such ceramics were always costly and indicated a high-status 
household 

• Delftware A red-pink fabric with dense white gUie with blue decoration English 
or. if from sixteenth-century contexts. Dutch manufacture, with decoration of 
Chinete-style scenes and Mage, often inaccurately and tentatively executed. 
Often standard devices or scenes used. The quality of ceramic production and 
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(he date vrtl indicate the relative wealth of the owner Popular with the urban 
merthant and artisan classes. 

• Early Continental or English porcelain. A well-fired white ceramic body, of vari¬ 
able hardness dependmg on date and place of manufacture Decorated with 
Chinese-scyte scenes and foliage often of standard styCzed pattern. Such cer¬ 
amics were costly if of an e#iteenth-century date, and indicate a wealthy 
household. 

As the value of early bkie-and-wbite Chinese porcelain rose, later periods attem¬ 
pted to copy the forms and decoration of the earlier period. By the twentieth century 
forgeries had become common. Analysis of the manganese/cobail ratio has proved 
useful for detecting both modem and ancient fakes purporting to be early pre- 
fifteenth-century blue-and-whrte porcelain, ft has also been noted that blue-and-white 
porcelain made in Jingdeihen prior to 1950 has an almost constant, relatively low level 
of barium. Variable and high levels of barium are detected in blue-and-white ceramics 
made after 1950 (Yap and Tang 1965). Thus analysis of the levels of barium enables 
fakes of the late twentieth century to be diitmpjished from earlier porcelain. 



Chapter 5 


Objects as functional 
implements (use) 

WHY? 


5.1 Introduction 


Maquct (1993) suggested that the function of an object could be undemood ftom its 
shape and knowledge of the physical world. Whilst this may be true for some simple 
tool forms, in reality* a detailed knowledge of the penod/material culture from which 
the object derives is often necessary for accurate object identification. The function of 
collar studs u unknown to many of today's students, barely' 70 years after they were in 
daily use. The further any culture is frnm our present experience, the more difficult it 
u to accurately identify the use to which any object was put. However, clues can be 
gained by cartful research and examination, and some basic idea of function can 
usually be gained even if a complete appreciation is lacking. 

Evidence of the use of objects can take many forms. Context has already been 
1 (see section 26). Evidence forms also include: 


Text about an object 

Most contemporary sources merely describe objects in passing. The seventeenth - 
century diarist Samuel Pcpys indicates that on the day o! the bunal of the Duke of 
York. Pepys, as a civil servant, was expected to makr a display of mourning. 

I bought a pair of short black stockings to wear over a pair of silk ones for 
mourning. 

(Latham and Matthews 1976: 251) 

Such comments indicate the sooal/cultural use of objects, which are not obvious 
unless one understands the custom (ice section 2.8). Some objects and activities arc 
inexplicable without written information. 

References ui the Bible and other ancient texts refer to the use of cedar wood from 
the forests of Lebanon for almost all carpentry* work. Other woods are hareiy 
mentioned, and it would suggest that Lebanon was filled with forests of cedar trees 
and that it was virtually the only wood in use for high-quality wooden artefacts. The 
properties of cedar wood — taking a high polish, good working properties, attractive 




176 Object* 


grain pattern and pleasant odour - commend it for uie foe furniturr and internal 
structural use. However, analysis has shown that fir/pine, oak and jumper trees grew 
| list as widely in the forest* of the Lebanon, and archaeological evidence indicates they 
were just as widely used as cedar (Meiggs 1982: 49-87). This sounds a warning about 
the reliability of written tats. Whilst the WTitcrs and leaders of a society (or a later 
wxncty) in variably express stereotypical views, writing to imprest their readers, practi* 
tionen take a more pragmatic view and use any and all appropriate, cheap and avail¬ 
able materials diat will do the job. 

The accuracy of written statements depends on the extent of the authors know¬ 
ledge of their subject and their nerd, desire or opportunity to be accurate. Every writer 
has a reason for writing, and the reader needs to be aware of why the text was written in 
order to judge how much credence they should place upon it. Some literary forms 
such as accounts, c.g. port books (see Figure 4.1). thanes and technical treatises are 
more likely to be accurate than others such as poems, songs and works of fiction. 


Imoget of objects 

Contemporary images can record the nature of artefacts and their use. Images occur in 

many forms: 

• Wall paintings: Egyptian wall paintings, many preserved on the walls of rock-cut 
tombs and in temples, record everyday activities such as the netting of birds — 
activities and objects wc would struggle to interpret fully without such images. 
Homan houses and medieval churches also contain wall paintings depicting 
people using tools, weapons and other objects. 

• Low- and high-relief sculptures such as Roman tombstones record the tools and 
activities of the trade of the person commemorated (Strong and Brown 1976:176). 

• Illustrations (sketches or paintings) in books, on wooden panels, furniture, or 
ceramics or on framed canvas. The Luttreil Psalter and other medieval tats such 
as books of hours record the activities of peasants in die landscape, including 
details such as the yoking together of oxen to pull the plough (Basing 1990). 
Some authors have already gathered together images of object use. e.g. Neergaard 
(1987) for medieval knives, shears and scissors in medieval Europe. 

• Graffiti, both marginalia drawn in books and images scratched on stone or wood. 
These vary from the obscene to the technical drawings of craftsmen, and arc 
present from all periods and cultures. 

• Stained glass, principally present in medieval and later churches, can depict activ¬ 
ities and objects such as the bell-founders window in York Minster. 

• Images on ceramics, glass or metal can be seen in forms such as the raised decora¬ 
tion from manufacture in a mould, c.g. Roman gladiator cups (Price 1978) or 
the rcpouiiedccoration of sheet metal. Corns are stamped with images that 
frequently depict hairstyles, chariots and a wide range of weaponry and oilier 
symbols of power. 

• Tattles such as the Baycux (Tapestry) Embroidery (see Figure 2.15). 
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The accuracy of the image depends on: 

• The knowledge of the artist; they often had bttle knowledge or understanding of 
the objects, people or activities the)* were depicting 

• The need to simplify an image so that it could be drawn (carved, raised, sewn, 
etc.) and undastood. Such simplification led to a shorthand visual image, such at 
tiie small number of planks forming the boats depicted in die Bay cue Tapestry. 

• The artists depicted what they wanted to see rather than what was there. Artistic 
licence was used to compose a ritually pleasing or appropriate image. Stereotypes 
were often used. Until the twentieth century, art was primarily illustrative, deco¬ 
rative or commemorative, not challenging. 

Consequently an image cannot be accepted at face value. The reasons for the 
creation of tlse image, an assessment of the accuracy of the artist (by assessing dieir 
depiction of known objciis/pcoplc/evrnii/buildingi) and diar skill at tendering 
reality muit be made, and the image of the object interpreted within this contest. 


Phyilcal evidence 

Some objects are created to be uicd only once, sush as a tin can or a coffin. Frequently 
items made of fragile impermanent materials arc not meant to last, but arc meant to be 
used once and then discarded. Many cwenticth-ccntury objects, e.g. paper plates and 
ethnographic costumes or masks, are made for a single dance or ceremony. Some 
items cannot perform the function they portray; e.g. the terracotta figures in the 
tombs of Chinese emperors. Any object of an inappropriate lire or made from an 
inappropriate material is probably primarily symbolic; consequently these objects will 
not have any traces of use. However, until the material wraith of the Late twentieth 
century, most functional objects had long histones of use; they were often repaired 
and reused. 

In theory every contact between an object and the rest of die world leaves a trace, 
from the DNA and fingerprints of the user to the wear from the abject as it is dragged 
across a surface. Three categories of evidence can be identified: 

• deposits: material deposited on, or. in the case of porous materials, absorbed into 
die surface, usually from contact with soft or liquid matter (see section 5.2); 

• physical damagr: scratches and dents from occasional contact with hard materials 
or wear/polish from prolonged contact with any form of material (see section 5.3); 

• decay: chemical reaction between the object and the surrounding environment, 
which may include light, gas, water, chemicals, biological organisms, and phys¬ 
ical materials such as dust (see section 5.5)- 

How much information can be recovered in the form of physiol evidence of use 
depends on the nature of die material, the nature of the use, the catcnt of the use and 
the ability and facilities available to the investigator. 
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5.2 Deposits on object surfaces 

Hie din (soiling) and decay products on the surface of an object may be categorircd 

(Caple 2000: 91): 

• primary matrnalc the substance of the original object; 

• secondary materials: layers of materials added to the object through its working 
life. c.g. paint layers; 

• soiling - ethnic dirt: solid matter deposited during use. ethnographical or ethnic 
deposits (Oddy 1994); 

• decay products: the layer of material produced from reaction between primary or 
secondary* materials of the object and water, light, oxygen or biological organ¬ 
isms; often mixed with the neat category; 

• soiling - burial material: solid matter deposited during burial; 

• tertiary matrrial: matcnal such as museum number or conservation materials 
added to the object after it has entered the collection, 

• soiling - museum dirt: sobd matter deposited during exhibition or storage. 


So ding may occur in the form of soil from burial or dust from storage, or as cakrd- 
on mud. grease, oil, dirt, sweat and blood from use. It is important to identify the type 
of sliding accurately, stner some can be highly informative about the use of the object: 
some is not. 

The ’ethnic dirt’ type of soiling pro rides crucial information about the nature of use 
of the object. It is important to analyse these deposits or retain them for future ana¬ 
lysis. Examples include the hood worn by Robert Merrui. the Elephant Man', 
which, when undergoing conservation, was not wet-cleaned, sincr it was felt that 
future analytical techniques might be able to recover further information regarding his 
medical condition turns the body staining of thu cloth (Eastop and Broolu 1996). In 
many instances die type of material recovered and die position from which these 
deposits were recovered indicate die nature of the use of the abject. The recovery of parts 
of human head her (Pedtnthu humanui), utiloing a stereo microscope, from the fine 
trrth (1^-14 per cm) of two double-sided boxwood ’H’ combs from the Roman fan of 
Kibchcster (Fell 1996) demonstrates the role nf these combs as ’nit’ combs. Only combs 
with such fine teeth would be effective at removing such small insects from the »ralp. 

All events, including damagr. discard, burial and even the recovery and collecting 
of die object, arc part of an object’s bfc - pan of the truth about the object. It this is 
correct, then everything up to the ptesenc moment, even the deposits of museum dust 
which gendy fall upon it (’soiling — museum din ), are pan of die full history of the 
object. Whibt the museum career, even its anting of dust, can be regarded as part of 
the history of the object, it is not an important or informative pan of the object’s life. 

The Vtx crater is one of the most important examples of Greek metalwork imported 
into north-western Europe in the pre-Roman Irnn Age, and demonstrates the cnntact 
between prehistoric Europe and the c l as si ca l world. All traces of soil and degraded 
leather that surrounded this object f soiling - burial ) when found were cleaned off in 
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the 1950«, as it was peredved that ‘they harmed the beauty of the object' (Francc- 
Luutrd 1996). The classical scenes depicted tn the metalwork were seen as more 
important than the evidence that, for burial, it was wrapped in a piece of leather. By 
the 1970* the importance of the evidence that can still be recovered from such 
deposits begin to be appreciated, and such deposts are now normally retained on the 
object by archaeological conservators* c.g. the Scar Viking sword and scabbard (icc 
Figure 3.4). 

Porous materials can absorb material dunng their use. traces of winch arc retained, 
even pnutcctrd, in their porous matrix and can now. using modem analytical tech¬ 
niques. be detected and identified. EDXRF analysis of sherds of Stamford ware discov¬ 
ered on Anglo-Scandinavian sites in York by Justine Bayley revealed deposits of a 
white/ytflow material - lead oxide (litharge) - on the surface. This allowed the sherds 
to be identified as used as cupels, refining trays/vcsscls in which lead was uxidixed. so 
separating it from the silver (or gold), winch remained as metal (Bayley 1992). 

A wide range of different organic deposits have been detected on artefacts: 


Organic residues 

The organic residues present on an artefact - greases, nils, fats, resins and proteins - 
normally dertve from its use. These may be lubricants on an engine part, adhesives on 
a flint amiwhcad or residues from cooking in a ceramic vessel. Accurate identification 
of the residues present can enable investigators to identify the plant or animal mate¬ 
rial* used in the object's construction and with which it has had contact. Traces of 
organic residues on histone objects have often dned and oxidized, reacting with light 
and oxygen (Mills and White 1987). For archaeological objects, burial has invariably 
resulted in the decay of proteins and carbohydrates; however, the detection and iden¬ 
tification of hydrophobic suhstances such as fats and otls (lipids), plant leaf waxes 
absotbrd into ceramics (Ertrshed ft * L 1992, 2001) and tree resins on artrfacti 
(Pollard and Hcton 1996) has pruved possible. Analysts, especially using gas chroma¬ 
tography (ser section 5.6), has shown itself to be ctTectrrr in isolating and characterizing 
the organic molecules present. 

Lapids (fats and oils), present in both plants and animals, are composed primarily of 
tnacylglycerols (esters of glycerol and fatty acids). .Most lipids are not unique to partic¬ 
ular species, but the ratios of the various tnacylglycerols, and the bitty acids from 
winch they are composed, vary between species and between animals and plants. A 
number of approaches have been taken to characterizing them; 

• The acquisition of full gas chromatograms for a Large number of comparative 
modern samples has derived a series of patterns in the tnacylglycerols. diacyl- 
glycrrois, monnacylglyreTols and fatty acids. From these patterns, characteristics 
related to lipid origin emerged. e.g. 

• High proportion* of saturated fatty acids normally derive from animal 
sources; less stable umaturated fats are more prevalent in plants. 

• Cholesterol is always present in animal lipids. 
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• Branched odd-numbered carbon chain fatty aods and uwmen have greater 
probability of criming from ruminants (cattle and sheep) than other animal 
sources. 

• Dairy sources have a brivad range of tnacylglyccrol species, including many 
short chain fatty adds. 

• Porcine (pig) fats contain a mure restrictive range of tnacylyglyccruls with 

carbon atoms in the chain (Reid cl jL 2002). 

• The presence in the gas chromatogram of relatively distinctive groups of organic 
compounds can be indicative. For example, /i-alkancs and palmitic wax estrts 
indicate the presence of beeswax. Complex mixtures of unresolvahle peaks of 
tnacylglyccrnls, formed from polyunsaturated fatty aods, characterise fish oils 
(Reid ctaL 2002). 

• The use of a gas chromatograph followed by combustion and a mass spectrometer 
capable of measuring cat bon isotopes (GC-0-1RM5) can reveal the soutcc of the 
carbon forming the various fatty aods. The ratio of carbon isotopes depends on 
the food sources and the metabolism of the animal from which the lipids derive. 
\4nst animals have suifident differences in diet and metabolism to allow the lipsd 
tn be characterised. Thus graphing the ratio of carbon 13 to carbon 12 (6 l, C) (hr 
fatty acids of carbon chain length 16 and 1 8 will enable groups such as ruminants 
(cattle, sheep), nun-ruminants (pig) and dairy to be distinguished (Evenhcd ctaL 
2001 ). Thus, though horses were held in high esteem in Celtic cultures, the 
cooking of hone flesh is attested in the tally ui mid-thirteenth-century Welsh 
castle of Dryslwyn. frum evidence of residues on a cooking pot (Reid ctaL, 2002). 

Through the use of a gas chromatograph followed by a mass spectrometer (GC- 
MS), the presence of specific molecules that are unique tn particular host materials can 
be detected. The presence of nnnaensane and related long-chain alkyl compounds in 
medicval/5axon potsherds from West Cottun. Northamptonshire, indicated the pres¬ 
ents of cpicutidc leaf waxes from the Brauica family, c.g. from cabbage soup 
(Evenhcd ct aL 1992). The presence of compounds such as 5f}-ttanoU. derived from 
the msernbial reduction of cholesterol, sitosterol and related compounds in the guts of 
animals, indicates that the sod in which it is found has been manured. The relative 
proportions of the 5p~*tanols mi)* give some indication of the source species of the 
manure. Similarly the presence of bde acids indicates material which has been through 
an animal's digestive tract, with some aods derived from specific species. Hyodcvxy- 
cholic add is the product of a pordne gui (Evershed ct aL 2001). 

The use of organic materials for medicinal purposes was almost certainly wide¬ 
spread. The use of birch-bark tar as a chewing gum is demonstrated by specimens 
from the neolithic site of Hornstaad-Hornc I. in which there arc human teeth-marks. 
It has been suggested it was primarily used for medicinal purposes (Pollard and Heron 
1996: 25H). The occurrence of cannabis, identified through compounds such as 
tetrahydrocannabinol in material recovered from the buna! of a young girl from 
Roman Palestine who died in childbirth, suggests that cannabis was used to pro¬ 
vide pain relief (Pollard and Heron 1996: 262). Substances were also taken for 
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narcotic effect, and these can alio be identified from their molecular composition. 
The presence of alkaloids - dimcthyltrypununc. 5~mcthnxydimrthyltryptaminc and 
5-bydroxy-N.N-dimcthyltryptamine (bufotenine) - in a powder recovered from an 
eighth-century AD grave in northern Chile, together with grave goods associated with 
snufF-taking, would suggest the powder was a narcotic snuff (Pollard and Heron 
1996: 263). Residues of wine have been identified on ceramics from die Drome Age 
utc of Godin Tcpc, Iran and the Byzantine sitr of Gebcl Adda in Egypt, through the 
identification of tartanc add compounds using infrared absorption spectroscopy 
(Badlcx el aL 1990). 

Saps and rains of trees have proved to have useful adhesive and waterproofing qual¬ 
ities. Through the use of gis chromatography and mass spectrometry (GC-MS). the 
components of such rains can be derived, and the presence of specific compounds or 
groups of compounds can mdicatr the ipccia of tree from which the material dense*. 
The propenics of tlse resin and its location on the object indicate likely use. 


• The resins derived from softwood trees, e.g. members of the genus Pimu. arc 
characterized by the presence of ditcrpenoidi ( 20 -atom carbon-chain polymers). 
Initially soft, these rains arc often heat-treated: low-temperature heating creates 
tar or pitch, a thicker material which was widely used. e.g. for caulking ships such 
as the Mary /frjr (Evcrihcd el al 2001). Distillation at gentle heat can mult in the 
creation of more specific materials such as colophony rosin, which oftrn formed 
die bans of wood varmslies in the post-medieval period. Tlse presence of diicrpcn- 
oais. e.g. in the amphorae from die wreck of a Gallo-Roman trading vend off 
Guernsey (Evcnhed 1993) attests the use of these amphnrae for transporting puch 
in the Homan penod or may derive from sealing these porous ceramics. 

• The resins from hardwood trees, e.g. members of the genus tietuLs (birch), are 
characterized by the presence of tnterpenoid (30-atom carbon chain polymers). 
Most frequently detected on archaeological material is betuhn. die principal 
triterpenoid of bitch bark. The properties of this material as an adhesive can be 
improved through heating in a sealed container!. Such material was being created 
and used as an adhesive far halting; the flint arrowheads in the Neolithic. The 
copper axe of li'. a neolithic man of c 3330 BC recovered from an Alpine 
glacier, was attached to its haft using lurch-bark tar and lashed with rawhide strips 
(Spindla 1995: 89, 124; Pollard and Heron 1996). It was also the principal 
component of the adhesive used in the Roman penod to mend a broken ceramic 
(Charters et aL 1993). 

The matchingofspcafic tntrrpenotds, or groups of tnterpennids, from archaeolog¬ 
ical deposts with similar ones derived from modern materials has allowed the identifi¬ 
cation of some specific tree saps and rains, such as the identification of some pieces of 
frankincense recovered from a house at Qr Ihnm (Van Bergen eial. 1997). The resin, 
known as Quia turpentine, derived from the Palana aslannca, has been detected in 
around 100 Canaanhc amphorae from the Luc Bronze Age wreck at Ulu Burun 
(Mills and White 1987). In both these cases the rain was probably used as incense. 
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Blood 

Blnod contains cell* such as erythrocytes (red cells, for <iiyjr.cn transport) and leuko¬ 
cytes (white ceils, to fight disease) in plasma. Besides the haemoglobin in the red 
cells, plasma contains other proteins such as albumin (water regulation and fatty 
acid transport), globulins (a, (5, y antibodies and lipid transport) and fibrinogen 
(for blood-dotting). Detection of these proteins in miducs allows them to be iden¬ 
tified as blood. 

Early results reported by Loy (1983) raised expectations that bloodstains could be 
detected on stone axes and that they could be identified to species leveL Such hopes 
were premature. Many of the simple strips and stacks (Ghrmstnps. Hcmastts) used in 
such rests have been impregnated with chemical and enzyme agents designed to react 
with fresh body tissue and secretions to give a positive or negative test for a specific 
protein. Tests showed that they frequently gave false positives when testing ancient 
artefacts (Custer a ai. 1988; Smith and Wilson 2001). Similarly the technique of 
precipitation of haemoglobin protein crystals from solutions of blood residues derived 
from stone artefacts has been shown to be insufficiently accurate or rigorous in give 
reliable results at species level (Smith and Wilson 2001). 

Precise immunological techniques such as Ouchterlony, crossovcr-onmunoelectro¬ 
phoresis (CIEF). radio-immunoassay (R1A) and enzyme-linked immunoasuy (ELISA) 
introduce sprofit antibodies to samples. The creation of antibody-antigen complex 
forms which axe revealed by staining with a dye (Ouchterlony and CIEP), generating 
enzyme activity (ELISA) or creating a detectable radio-labelled complex (R1A) (Smith 
and Wilson 2001) indicates the presence of a specific antigen protein in the sample 
and thus identifies a specific animal species. Testing of modern samples demonstrates 
the accuracy of the techniques; however, testing of anoent samples with these tech¬ 
niques has given contradictory* results. These tests frequently failed to detect blood¬ 
stains on stone objects that had been buried for two years. At best, these techniques 
only detect a percentage of those objects that have had blood present on them, and 
species identification is currently unreliable. Similarly the technique of dot blotting, 
which utibxc* a peroxidase-labelled protein A that binds to immunoglobulin G and is 
used tn identify* mammalian blood, has been shown tn give positive results with dog 
faeces and crushed insects (Smith and Wilson 2001). W'hdst mrdical loenres develop 
further techniques such as isoelectnc focunng (1EF), rigorous resting on realistic 
known materials which have experienced burial conditions will be required before any 
errdener can be placed on such techniques. Museum dust can test postire for protein; 
however, it is not ancient blood residues, but the skin flakes and sweat of numerous 
museum assistants! 


DNA {deoxyribonucleic acid) 

DNA is present in the cell* of every plant and animal. It provides molecular instruc¬ 
tions to build tlse numerous proteins which form every living organism. It takes the 
torm of a long polymer based on sequences of lour nucleotides which carry the 
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triphosphates of the amino acids adenine, cytosine, guanine and thymine (A, C* G, 
T) The sugar-phosphate parts of these nucleotides are chemically linked with their 
neighbours to form two chains or 'backbones', arranged in a double helii that is held 
together by base pairs - amino acids which form bonds with each other. Lr. A with T 
and C with G. Each human cell contains 24 chromosomes, each composed of a pair of 
helsccs, which contain up to 250 million base pairs. Genes are arras of die nucleotide 
chain - specific sequences of base pairs that convey biological characteristics such as 
hair colour - usually separated by long stretches of non-coding DNA known as STIC 

The mitochondria present in animal and plant cells reproduce asexually. and thus 
evolve very slowly through imprecise copying of the DNA sequence from one genera¬ 
tion to another. This occurs at a regular rate so. by determining the extent of varia¬ 
tion. the time that has elapsed from a angle origin can be calculated. The offspring of 
plants and animals liiat reproduce sexually have DNA drawn trom both parents. Tliis 
gives rise to huge variety, effectively making the DNA of such individuals unique. 

DNA chains undergo hydtolyxis (chemical breakdown by water): however* livtng 
cells repair this damage. Once the organism dies, such repair ceases and the DNA 
chains start to break down into short fragments. In 3000-year-old charred wheat, the 
fragments are c. 5^-70 base pairs; human and animal DNA in bone probably has 
c 300 base pairs (T. Brown 2001). This is why there will never be sufficient andent 
DNA to reconstitute anoent plants, animals or hommids. However, small fragments 
(100-150 base pairs) are sufficient for the researcher to infer characteristics such as 
sex. species, and kinship affinities. 

The development of polymerase chain reacticin* (PCR) allows small sequences of 
DNA to be accurately copied numerous times, then subsequently separated and 
analysed, c.g. by gel electrophoresis. One of the largest problems wtth anoent DNA is 
that it is easily contaminated with modern DNA from archaeologists, scientists, 
modern fungi and bactcrto. Any contaminant DNA may also be copied by the PCR 
and obscure thr fragmentary ancient DNA. Contamination problems have raised 
doubts over the accuracy of the results of many publications about andent DNA 
(Snudi and Wilson 2001), especial!)’ analyses of human remains. Comfxirative samples, 
blanks and controls should be undertaken (and published) with every andent DNA 
analysis to demonstrate that the work was free of contamination (Cooper and Poinar 
2000 ). (i^sxinns must be carefully phrased and comparative samples obtained if the 
analyiahle partial fragments of DNA are to provide answers, as seen in the DNA work 
on the bones of the Romanov family (Gill flat 1994). 

DNA analysis can be used to relate oqpnic materials, such as traces of blood, from 
an object reputedly owned by a specific historic figure to descendants of that person. 
This can confirm the historical association of objects, but extreme care is needed, since 
contamination problems are rife, e.g. due to sweat from hands and skin particles from 
all who have subsequently handled the object. Bone is usually the best material to 
analyse for ancient DNA. since the contaminated exterior can be removed and only 
the internal material sampled. Results from ancient specimens, such as the detection 
of mitochondrial DNA in mammalian blood residues recovered from stone tools 35- 
65.000 yean old (Hardy cl at 1997), are rare. 
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figure 5.1 Worn stone stops indicating heavy use. (Photograph by the author) 

5.3 Wear and damage 

Ihe surface of any object contains almost all the information about the object. It bears 
marks of manufacture, coloured coatings and decorative designs. deposits from use 
and wear. It u also, quite literally, the part of the object which comes into contact with 
tlie rat of the world, so the surface and its information is gradually knocked, worn or 
scratched off or subsequently decays. Information about the original appearancr and 
manufacture of the object is gradually lost, and replaced by cridencr of Ltri use. 

Visual examination of wear. e.g. with a stereo microscope nr SEM can reveal, 
through companion wtth modem analogues, the nature (direction, force, extent) of 
the wearing process and impacting object(s). The direction and movement of people 
are revealed by the wear they inflict on floor surfaces, as demonstrated by any flight of 
well-used slept, winch become dished with the passage of many feet (sec Figure 5.1). 
The shoo themselves arc eventually worn through and either tepaired or discarded. 
Traces of wear, plus evidence of holes and splitting of seams, of shoes recovered from 
excavations in London revealed that complaints such as bunions (haliux r ulgtiru) and 
arthritic joint (hallux ngtJur) or hammer toe afflicted the citizens of medieval London 
(Grew and de Nccrgaard 19B8: 105-11). Simple wear - the rubbing of one surface on 
another, e.g. jeweller}* on the fabnc to which it is pinned - creates areas of smoothness 
and polish, even wearing away surface coatings such as the worn patmation on the 
back of the Andrew s Hill brooch (sec Figure 2-7). Textiles, ropes, leather and other 
materials made of microscopic fibres develop rounded ends to the fibres as a result of 
rubbing and gradual wear, irregular broken ends derive from bursting or tearing; irreg¬ 
ular frayed ends from flexing; smooth flat ends from cutting with a knife; or stepped 
ends from cutting with scissors or shears. The woven matrix of textiles is loosened and 
gives rise to frayed edges, familiar on collars and cufls. due to prolonged wear. 
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The edge or psint of any tool will become blunt, rounded and less effective with 
wear axes, word blades, pins, needles, knives, chisels, scissors, saws, drills, pens, etc. 
Thu makes them less efficient tools, at which time they may be discarded; or more 
usually they are sharpened. Repeated sharpening wears away the edge of the blade, 
changing the shape of the blade (Neergaard 1967). It also wears away the hone stones 
used for sharpening (sec Figure 1.2), leaving a smooth surface, characteristic of wear 
on hard materials such as stone, bone, glass and metal. 

In addition to removing dirt, the process of cleaning also removes small amounts of 
the object's surface. Thu is true for both chemical cleaning agents, such as silver 
cleanen, which partially dissolve stiver common products, and cleaning agents which 
contain abrasive panicles, eg. ’Brasso*. Such wearing away from cleaning can result in 
flattening and loss of definition of raised or incised decoration, e^ the Coppergate 
Anglian helmet (sec section 1.11), and tlse lots of coatings such as gilding and tinning, 
which arc often only left as traces in die recessed or pro tret ed areas of the object (sec 
Figure 5.2). 

Where two parti of an object come into contact on a regular bans, whether a hinge, 
clock mechanism nr machine, they will receive and cause wear in the specific location 
where there is contact. Where only parts of the object survive, the extent and location 
of wear cm indicate the nature of contact and thus give dues to the nature of the 
mechanism. Cogs, geared wheels, spindles or rollers are all subject to rotary motion 
and wear. Such surfaces are often lubricated with oil or grease, which leaves surface 
deposits. The presence of such ody deposits can indicate the presener of a lubricated 
joint and thus of motion and regular contact. 

The nature and extent of wear, dents and abrasions indicate the level of use. Used 
and unused objects can be detected from the presence or absence of signs of wear, 
although wear can be faked, as it is with modern ’reproduction' antique furniture 
which is ’distressed' to give an aged or antique look. 

Stone tool m/croweor 

Microwrar on prehistoric lithic artefacts is the only area where wear has been studied 
to the point that it has become a significant analytical tool for archaeologists. The 
rounding of the edges of stone tools and areas of polish were noted by early antiquar * 
uns (Evans 1872). Polish was particularly dear in the case of pieces of stone used to 
form compuutr sickle blades which had acquired a distinctive sheen - sickle gluts. 
Work by Scminov (1964), Tringham el at (1974). Keclcy(1980) and subsequently 
by Unradi el aL (1966) and Newcomer etdl. (1966) demonstrated, through experi¬ 
mental archaeology, that the wear on the edge of a lithic hlade was related to the 
nature of the use of the tool and the materials upon which it was used. Some diag¬ 
nostic features were visible wirh stereo microscopy, more detail was observable using 
SEM, with its high magnification and good depth of field (sec section 5.7). Blind 
testing showed that the technique could readily identify the arcai of the tool which 
were being used; micro-features indicated the direction of motion of the tool and the 
extent of use. It also enabled the type of action employed with the tool, c.g. scraping 
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fipure 5.2 Gilded mulb-pomt sp<x rowel from Keays Lane. Carlisle. Worn spur rowel, 
the fbfing is only *isfcle m the valleys between die raised ridges. 
(Photograph by Jennifer Jones) 


or piercing, to be identified. At higher magnification, features related to the material 
being worked could be identified, though this was at a lower level of accuracy. 

Three primary types of feature arc used (Dumont 1988): 

• Edge damagr: flaking or rounding of the edge (arir) indicates the hardncis of the 
mare nab being cut. 

• Polish: is probably achieved through very fine abnuion - harder, sdia-hcii mate* 
rials giving deeper polishes. Referred to as 'iscldc gloss where seen on stone blades 
used fai composite prehistoric sickles, it was suggested that the gloss may be due to 
some deposition of silica. Meeks el *L (1982) examined cross sections through 
ginned sickle blades and showed that such deposition must be extremely thin if 
present at all. 

• Strutictni: if these run parallel to the blade edge they indicate sawing or grooving 
actions; perpendicular to the edge of the blade, the)’ indicate cutting, slicing or 
scraping actions. 


The extent and exact micromorphology of these features vary with type of tool, its 
use and the material cul Features are usually sufficient tis diagnose use on a hard or a 
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soft material. Six material types can usually be distinguished: wood. bone, hide, antler, 
nun -woody plants and meat, though other categories, e.g stone have been identified. 
The water content of the material can affect the nature and extent of wear. Wear on 
fresh (wet) hide is low. but it is higher on dry hide, and highest on semi-dry* hide 
(Hayden 1990: 94). Some objects have distinctive forms and distinctive wear/micro- 
fcatuics, whsch allow the type of use or haftmg to be proposed. e.g micxuhth arrow* 
headi (Nuihnyi 1990) and ice picks (Volkov 1990). 

The wear data is normally compared to contextual sttr information: 

• Object form. Stone tools from the Middle Paleolithic show no clear relationship 
between the tool form and the wear type. However, in the Upper Paleolithic 
there is some correspondence, c.g. bunns with bone working, and end scraper 
with skin and hide scraping (Ibfc and Gonzlez 2003). Wear hat been shown 

to occur on some Hakes not normally considered tools, whilst other 'tools have 
had no signs of wear. There was a wide range of tool types on general habitation 
sites and a restricted range of tool types on sites which have specialized or seasonal 
activities. Recycling tn the form of small stone cores from broken and recycled 
flint and quartzite objects occurs on general habitation sites and not in the areas 
of specialized activity. 

• Finds. Any surviving bone or wood finds are used to compare and contrast with 
die stone tool wear analysis data. Wear analysis on a sample of the stone tools 
from the mesolithic utr of Starr Carr. Yorkshire, showed dtat the primary activity 
on the site was woodworking (42 pet cent of the use episodes) with litdc evidence 
of butchery* (3 per cent of use episodes). Since the site was waterlogged, the pres¬ 
ence of worked wood was ahle to confirm this interpretation. 

• Site stratigraphy. Reassembling the flakes of stone has been utilized on several 
sites to explore chronology and the distribution of material from an original block 
of stone. The fact that 18 per cent of the flint pieces could be reassembled from 
dirmighout the cave site of Meet 11 in Belgium indicated that, although the site 
had 450 mm depth of deposit, it had been deposited during a very short period of 
occupation (Renfrew and Bahn 1991: 2R1). 

• Spatial analysis. Work by Knuttsson (1990) on the site of Bjunclet showrd that 
debris from the site was heaped into crescentic dumps around the site. These 
dumps contained worn and used took and large manufacturing deb ns. .Small frag* 
mentary debris from stone tool working remained ui tlie places of manufacture. 


The accumulation of evidence on the different types of tool use can give rise to 
larger (henries. The dominant presence of stone tools with micro wear indicating 
woodworking and meat-cutting in the Lower and \4tddJe Paleolithic contrasts with 
the consider able numbers of tools with hide working traces in the Upper Paleolithic. 
Hayden has suggested that the basic forms of hide manufacture, defleihing and curing 
wet hides, c.g. smoking, chewing or rubbing in animal brains or fish oils, required the 
use of few took. However, more advanced forms of hide working, such as true tanning 
with tree barks and the cutting of hides to form garments, required a lot of working 
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of dry and semi-dry leather with took. Thin he suggest that leather-tanning to 
make clothing, comparable to that used by native American Indiana, was being 
undertaken in the Upper Paleolithic and that this was a means of displaying wealth 
(Hayden 1990). 


Broken and damaged objecti 

The repeated ute of an object will cause sum to be placed on it. Tliii can lead to 
strain, weakening of the material, cracking, creasing and fracturing, and eventually to 
object failure and breakage. One the most familiar examples of this is seen in the 
corners of the pages of a well-used book. These are weakened by constant turning, 
and if it continues, a crease develops acrois the corner and eventually the corner of 
the page can detach. The weakening of a material and the breakage of an object 
depends on: 

• The nature of the material. Cheap paper of the late nineteenth and twentieth 
centuries was made with mechanical wood pulp and becomes yellow and bnttie 
with age. Consequently the corners on newspapers of this period frequently break 
off after being turned a few times, whereas the higher -quail ty piper, especially the 
earlier rag papers made with linen fibres, can be turned many times with little 
damage. 

• The force being applied (and the direction of the force, since many materials are 
anisotropic, having different properties in different directions). 

Though objects may be damaged, they often can continue to function. Only when 
the)* cease to function arc the)* broken. Objects that have been broken an be repaired 
and reused, discarded, recycled or retained with a symbolic function. Many objects 
nude ol paper, textiles, plastics, wood and most metals continue in use even when 
damaged. Objects made of materials such as glass, stone, ceramics and some metals, 
such as cast iron, are brittle and can suffer catastrophic failure, smashing when 
dropped, so losing all strength and integrity as functioning objects. 

Surfaces were often deliberately damaged - ’keyed , scratched, dented or marked — 
in order that a new coating would securely bind to the old surface. 

Though accidental breakage can occur through use. it is also possible to see delib¬ 
erate breakage. This was an act that removed an object from functional usage and 
rendeted it purely symbolic. Examples of this are seen in the deliberate breaking or 
sacrifice of objects placed in graves, as shown by the Viking Sanday sword (see Figure 
3.4), or finds thrown into sacred places, such as bent swords and pierced shields 
thrown into the bogs and rivers of Late Bronre Age and Iron Age Europe (Mcrrificld 
1987:29.101). Deliberately broken and fragmented objects arc occasionally found in 
or under buildings, seemingly part of ntual activities, though a detailed appreciation 
of the context ii crucial for such an interpretation (Chapman 2000). Damaged and 
broken objects can be just as posvrrful and readable as symbols as com plc«r objects 
(Wohit 1999: 125-4). Where fragments of the same abject ait dupciscd over a 
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number of distinct location*, deliberate ritual breakage and deposition can be infer¬ 
red. Iconoclasm, the disfigurement of symbolic images such as rcj^il or religious statues, 
frequently indicates the conscious rejection of rebgums ideas nr civil authorities, as 
exemplified by the expurgation of the image and name of the pharaoh Ahkrnaten 
from the records and remains of Ancient Egypt (Qrkr and Spencer 1992: 82). 


5.4 Repair and reuse 

Repair permits the continued use of an obycct by correcting a fault, e-g. the replace¬ 
ment of a damaged part nich as the loop on the Milton Keynes pendant (scr section 
4.8), or the mending of a hole or tear. These are more likely to be seen in largr, 
complex, expensive ’bespoke’ nb|ects. since they could not be easily or cheaply 
replaced and often had symbolic value, e.g. the Coppeigatc Anglian helmet (tec 
section 1.11). Small mass-produced objects such as pins were usually replaced because 
they were not easy to repair and they were cheap and widely available. The decision to 
repair or replace u, however, a relative one. It u oftra simpler, quicker and cheaper to 
repair an object, especially a functional object that is in constant use, rather than suffer 
the delay involved in purchasing a replacement. During the twentieth century* the cost 
of repair, primarily the cost of skilled labour, rose considerably, whilst the cost of 
replacements, primarily the cost of materials, fell in relative terms. The cost of labour, 
especially skilled labour and material*, has fluctuated through human history. The 
point at which people replace rather than rcjxur varies between individuals, between 
societies and osvr time. It is principally determined by: 


• soaal and cultural norms or traditions regarding repair, 

• personal wealth - the value of one’* time versus the cost of replacement; 

• the social stigma or kudos attached us old and repaired objects. 


Consequently the presener of a repair indicates something of the relative values of 
the object, materials, manufactured good*, labour and die social traditions regarding 
repair. 

Some histone machines and tooli that have been in use for many yean include parts 
that have been replaced several times. Hus leads to questions of authenticity (tee 
section 6 . 1 ). 


Il 1 replaced the handle of my grandfather's axe. and my father replaced the axe- 
head. u it *tili my grandfather « axe? 

Many objects in histone collections show evidence of repair, c.g. Smallsword 
CAl 112 from York Castle Museum, whose leather grtp is recorded as a replacement 
(Newman 1985: 79). Repairs or replacement arc normally identified because: 

• The materials fail to match the style, finish and materials of the original. 

• The workmanship, usually inferior, is inconsistent with the original. 
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• There u a slight difference in sac compared with the anginal. 

• There arc signs of later attachment. e.g. traces of adhesive, snider, nvets, non- 
ongmal materials. 

Repairs do not always return an nb|ect tn its original function; thus Roman human 
vessels where the sherds of the pot are held together with nvets and strips of lead 
(Marsh 1981) could no longer hold a liquid, only dry goods. The cost ol the repairs 
indicates that such vends tetain gieat value to their owners - continuing to perform a 
symbolic function (see section 6 . 1 ). 

Reuse often implies that an object has changed use, often after a period of repair, 
alteration or adaption, e.g. the sheet metal on the back of the Winchester Reliquary* 
(sec section S.8). Objects containing reused materials are often rcgilded or repainted. 
Additions or alterations are often undertaken as a senes of measures, a phase of refur¬ 
bishment. in order tu bnng an object back into use and appear fashionable or make it 
presentable. This may often correspond with major changes in usual taste, as shown 
by the dianges to the portrait of Prince Henry on horseback (see section 2.12). High- 
value items such as gemstones are frequently reused, as shown by the reshaped and 
reused garnet in the Milton Keynes pendant (ser section 4.8). Similarly bee collars 
and cuffs were often removed from old garments and sewn onto new ones. 

Some objects were reused complete; neolithic stone axes were collected by the 
Romans and later generations, who. believing them to be thunderbolts from the gods; 
put tlscm in the roofs of their houses to protect them from being hit by lightning. 
Consequently the distribution maps of neolithic axes (sec Figures 4.3 and 4.4) may in 
part reflect concentrations of Roman housing in aties such as London and Chelms¬ 
ford (Mernfidd 1987:9). 

Some objects were designed with the expectation of repair and reuse. Thus dothing 
was constructed with hems and generous seams, which allowed the garment to be 
lengthened, shortened, or let in or out in order to better fit die wearer. Garments were 
normally reused, often passing down from one child tu thr next or from master to 
servant. Larger garments could be unpicked and the pieces of doth reused to make 
smaller garments, or pieces combined so as tn form composite objects such as patch- 
work quilts. The presence of stitch-hides, folds along the line of hems and scums, and 
differentially faded areas of dyed cloth are difficult to disguise, and are indicative of 
earlier use. Pieces of a cloak were found cut up to form the inner linings for a senes of 
medieval shoes (Cooke and Laimas 1987). Many pieces of doth were eventually torn 
up tu form rags, which in the medieval penod were often used to wrap around feet or 
tu bind wounds, or were used as tuilct piper. 

Some materials, such as wood, are extremely easy tn reuse. Evidence of joints, the 
presence of nails or other fixing donees, and weathering of exposed surfaces can be 
present on pieces of wood, indicating previous use. After a useful life, wood could 
finally be broken up and used as firewood, and thus bttle survives to the present. 
Good-quality stone such as Itcestonc (stone without bedding planes or faults) was 
often reused (see Figure 3.1). 

Materials such as glasa were collected and recycled, since glass objects could 
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nut normally be repaired, whilst metal could be both recycled and repaired (ice 
tectum 3.4). 

The use of repaired objects and reused material increases in times «f austerity and 
hardship, when access to new materials is limited. Petrequin (1 *93- 64), in dtxcumng 
the technical choices of the cultures around the Jura mountains in the European 
Neolithic, details the use of antler tlccscs - sockets holding stone axe’heads into dieir 
wooden hafts - by die people inhabiting the western slope of the Jura. Prior to 3100 
BC. antler sleeves were made from fresh antler, the supply of deer and their forest 
habitat appearing to be plentiful. The economy was a mixture of hunting and light 
farming, using ciearings made in the forest with the axes. Between 3100 and 2*00 BC 
there is evidence of repair and reuse of antler deeves. Thu resulted in the development 
ol hybrid tool forms. By this time the forest had been largely cleared, the deer had been 
killed or driven off. thus the supply of andet for sheaths virtually ccasnl. Hunting died 
away and farming became die mainstay of tlse economy; new antler was obtained from 
ihcd antler rather than cut from hunted specimens. The farmers tiiangrd the tool 
forms, adapting them to reuse old sheaths and even dixeedy haftmg the axe ’heads into 
the wooden hah. 


5-5 Decay 

It is convenient to break decay down into two categories: 

• ncglcct/storagc. when the object is no longer in active use, but u available for use, 
usually mired or discarded above the ground; 

• burial, when the object is beneath the surface of the ground or under water, 
normally surrounded by huI and/or water. 


Weij|pct/i(o/0£tf 

Decay can occur to the surface of an object during its working life, but more usually 
during periods of neglect between uses. 

• Wooden objects arc subject to attack by wood-boring beetles, c.g. Ambittm 
punctdxum (woodworm), which leave circular flight holes 1-3 mm in diameter in 
die wood surface. They abu burtow beneath die surface of die wood, weakening 
it and leading to eventual collapse. Moths, c.g. 7/WVM buselliclla . can attack 
woollen garments, leaving large irregular holes, whilst beetles, c.g. Anshrenus spp. 
or Attagmuj spp., can abo eat fur, feathers and other proteinaceous materials, 
grating the surfaces and causing numerous holes and losses. Insect attack occurs 
on a seasonal hash and is often indicative of objects being stored for a lung time. 
Fungal attack can abo occur to wooden, paper and textile objects stored in damp 
places; this weakens the wood and leads to cracking, often in a cuboidal pattern at 
die surface. Infestations of mould imbeate occasionally damp conditions and lead 
tu white or black discoloriuon of the surface. 




192 Object* 


• Light can yellow modem wood-pulp piper and varnished surfaces such as oil 
paintings. This yellowing usually indicate* long periods exposed to high levels of 
light. Picture varnishes arc occasionally replaced to minimize this yellowing 
effect. Light can have a bleaching effect on dyed doth, some paint pigments and 
wood. The original colour of garments is often only present in the folds of seams 
and hems ihat hast been protected from the light. Weil-worn garments arc often 
revealed by such fading and by traces of wear. Similarly wooden furniture which 
has been bleached by light, invariably sunlight, indicates that it was at tome time 
present near a window or door. 

• Exposure to weather, exposure to the action of wind, rain and frost leads to the 
Iocs of coating such as paint and varnish, the cnrmstnn of metal, the cracking and 
greying of wood and the loss of surface of stone, through crust formation and 
exfoliation or craoon. The effects of s*cgctation - mosses, algae and lichens - as 
well as dirt and dust accumulation lead to discoloration of porous surfaces such as 
stone. 

• Dust will accumulate, especially on horizontal surfaces if tlsey are left for long 
periods. This will lead to permanent surface discoloration of light-coloured 
porous materials such as the horizontal surfaces of stone, paper and textile 
objects. This dark discoloration is often seen on the tops of books and the hori¬ 
zontal surfaces of marble statues. Dust particles can often remain trapped in 
porous surface*, or on polymers such as picture varnish, and arc visible under 

• The handling of metals can lead to corrosion, induced by the sweat from hand*. 
This can etch the fingerprint of the handler onto the object surface. Handling is 
also attested by the greasy dirt deposited by hands on porous surfaces such as paper, 
parchment and textiles. The Lmdisfarne Gospels page corners show the blackening 
from turning by many dirty hands over 1300 years (M. P. Brown 2003a). 

• Periods of storage in damp conditions can lead to rusting of iron, and corrosion 
of other metals. Il left unchecked, iron corrosion will force off paint layers and 
other surface finishes, and eat into the metal surface. The red of rusting iron and 
the green of corroding copper alloys will stain paper, textile, bone, stone, wood 
and any ocher porous material in contact with the metal. 

Periods of storage often occur on a seasonal basis. e.£ for tools, clothes and cooking 
utensils, which often only have a specific season when they are used. Some objects are 
prepared for storage: dust covers placed over fine furniture, iron blades oiled and 
insecticides applied, c.g. mothballs placed in unused garments. Traces of preserving 
oils, insecticides or fongiodes may be recoverable from object surfaces, and indicate 
storage and awareness of the risk of htologtcal attack or corrosion. 

Burial 

Oner an object has been buried in the ground, all its materials, save for any gold, 
undergo decay. This is due to the presence of oxygen and water, which promote the 
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common of metals and sustains the micro-organisms that decay organic material. 
Consequently only in desiccated, frozen or waterlogged conditions, where either 
oxygen or liquid water is excluded, is the full range o! materials and objects used in the 
past preserved (Caple 2001). Decay* normally starts at a rapid rare, but slows because 
of the build* up of protective decay layers and the establishment of a chemical equilib¬ 
rium bctwvrn the object and its burial environment. It will continue until the object is 
completely lost. Cotton strips placed in ‘normal* moist aerobic soils can be consumed 
by micro-organisms in a few months. Wood can last decades, and metals crnturics. A 
variety of evidence regarding the objects* their surrounding material and the decay 
pmcrai is preserved in or on the object. 

• Metals such as iron, silver and copper corrode, budding up corrosion products 
above and below the original object surface, usually leaving the original surface 
buried witiun the corrosion Layer. (It can be located by X-nuliography and 
exposed with careful cleaning by a conservator.) For materials such as glass and 
wood, the material below the original surface decays to form a very soft decay 
layer, eaidy damaged with the consequent Jon of information. The water in soil 
supports partially degraded wood, leather, textile and glass, which will dry out 
upon excavation, becoming cTacicd and Fissured. Hie anginal surface of decayed 
materials such as glass often Flakes off when they dry out. 

• The build-up of corrosion minerals in matcnals tiiat corrode quickly, such as 
iron, can take up the form of surrounding organic material before it decays; 
mineral rrplaccd 'organics . This enables materials such as skin. leatiier. wixsd 
and textiles to be identified (Janaway 19*4, 1987; Watson 1988; Kccpax 1975) 
as well as the structure of asm posit e organic objects such as wooden boxes 
(Keepox and Robson 1978) and scabbards (Owen and Dalland 1999; Nissan 
1992) (see Figure 3.4). 

• The presence of organisms such as nematode worms, which feed off the decaying 
Flesh of a buried corpse, can be attested through casts of the organisms Formed in 
tiie corroding metals present in the grave. Similarly, traces of fungi can be found 
in the wood which they are slowly degrading. e.g. wood-degrading fungi present 
in the diarrrd remains of the mortuary chamber beneath Hadden ham long 
barrow (sec Figure 5.5). 

• The crushed and broken nature of objects can indicate the collapse of a grave. 
This can bend soft metal such as gold, e.g the Rush Barrow lozenge (Kinncs etdL 
1988; Shell and Robinson 1988). Where metal has corroded and mincraliaed. ic 
breaks into many pines, e.g. the Sutton Hoo helmet (Williams 1992). It u 
important to distinguish between breaks and distort inn resulting from buna! and 
deliberate breakage and damage to objects prior to burial, as in the case of the Scar 
Viking sword and scabbard (see Figure 3.4). 

• Staining, especially from iron salts deposited from the groundwater, in or on the 
object surface. This is principally encountered in porous materials such as 
ceramics, stune and bone, and it is highly visible in light-cul oured materials such 
as maible. 
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INVESTIGATION TECHNIQUES 

S.6 GC: gas chromatography 
(GC—MS: gas chromatography and 
mass spectrometry) 

(Pollard and Heron 1996: 66-72: Mills and White 
1987:14-16: Skoog et at. 1998: 201-24) 

Organic materials such as foodstuffs, adhesives and natural dyes arc composed of 
complex mixtures of molecules. They can be separated and identified using gas chro¬ 
matography. In antiquity, organic residues such as lipids were absorbed into porous 
ceramics. The)* are removed and purified through dissolution tn solvents such as chlo¬ 
roform and methanol (2:1). A synthetic standard such as iMetratriacuntane is nor¬ 
mally added to the sample before evaporating to provide a solid residue. This residue is 
then usually den valued, c.g. chemically treated to produce methyl esters, to enable it 
to be readily separated by subsequent gas chtumatogtaphy. 

The material is then injected into a gas chromatography column. Packed columns 
(allied glass tubes up to 5 tn long. 2-6 mm in diameter, packed with fine-grained 
support media coated with a stationary* phase) have been replaced by capdlary* 
columns - coiled tubes, increasingly nude of flexible quartz and up tu 100 m long. 
0 . 2-2 mm in diameter, coated internally with a stationary phase such as immobilized 
dimethyl polyuloxane. A earner gas - normally helium, though hydrogen, argun and 
nitrogen have also been used — is fed under constant pres sure through the column. 
The column is located in an oven, which runs at a raised temperature. Increasingly* 
GC is performed using rising temperatures, e.g. 10 - C per minute to a temperature of 
350 *C This ts sometimes referred to as high-temperature gas chromatography (HT- 
GC). This increasing temperature volatdixes the different components of the sample, 
which are then earned through the column at different rates. Their retention time in 
the column depends on several factors: the pressure and nature of the carrier gas, the 
oven tcmperatufc. the molecular weight and the affinity of die sample molecules for 
the stationary phase anting the column walls. 

The molecules finally emerge from the column to a detector. The mos widely* used 
detector is the flame lonrzatinn detector (FID). A hydrogen-air flame burns below 
twn charged plates, and the resistance between the plates is measured. Organic mole¬ 
cules arriving into the flame create an ionized gas and an increase in current passing 
between the two plates. The resistance or the passage of current, which creates a 
measure of relative intensity, is graphed against die rctmtion time, giving a trace of 
peaks, which signify the amounts of organic molecules present in the sample and the 
retention time (sec Figure V3). The presence of a known standard helps calibrate the 
system. Comparison with known compounds and libraries of spectra allows groups of 
peaks to be identified and related to specific materials. 

GC was previously only effective for materials that would volatdize in oven temper¬ 
atures; thus many larger molecules such as rubbers and resins could not be analysed by 
the technique. Howrvrt, the development of pyroly*sis gas chromatography (Py-GC). 
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Figure 53 Gas chromatogram. Sample D24 from Drydwyn Castie, showir^ beeswax 
[palmitic wax esters (W peaks) and their alcohol degradation products (OH 
jxaks)] and degraded fcpid residues (FA peaks). (Image courtesy of Mark 
Copley and the author) 

winch heats solid material samples and breaks them into smaller volatile components, 
has allowed larger molecules to be characterized by GC through identification of their 
thermal breakdown products. 

In some instances it was not always posable to identify* the organic molecule on the 
basis of GC. To provide more accurate molecular identification, specially adapted 
mass spectrometers replaced flame ionization detectors to create GC-MS systems. 
Mass spectrometers (sec section 4.7) such as the smaller quadrupolc mast spectrome¬ 
ters. which have faster scanning times and lower operating voltages but also lower man 
resolution, are used with GC systems for identification of organic materials. Examples 
of the use of GC and GC-MS are given in section 5.2. 


5.7 SEM: scanning electron microscopy 
(Olsen 1988; Goldstein ct of. 1992) 

The scanning election microscope (see Figure 5 *4) uses a beam of electrons rather than 
light to image the object. This allows it to achieve high magnifications, up to 
x100,000, diough normally magnifications in the range *10 to *5.000 arc used. The 
wavelength of light limits optical microscopy to magnifications of *1,000 to * 1.500. 
Scanning electron microscopy also creates a dear image with a good depth of field. 
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figure 5.4 Scanning electron microscope 

roughly 500 limes better than for optical microscopy (Olsen 1988: 5). allowing the 
viewer to see 3-D images at high magnification. Most SEMs alio have the ability to 
analyse the composition of the artefact being examined. 

Wherever pocstblr. samples are broken off the object to be analysed, since cutting 
with a blade distorts the surface. The samples, which can be microscopic in star to 
avoid visual damage to an object, arc stuck to small aluminium stubs using an adhes¬ 
ive that makes the specimen electrical!)' conductive. Samples can also be mounted in a 
res in. bke metaOographsc specimens, and polished and organic materials are normally 
frcerc'dned. To gain better-quality pictures and to enable the samples to be examined 
at higher magnifications, samples are usually sputtrr-cuitxd with either a gold or a 
carbon coating, in order to make tlse surface a bettrr conductor. The stub and sample 
are normally pLiccd in a holder and inserted into a chamber beneath the column of the 
SEM. and the system is put under vacuum. A tungsten filament at the top of the 
column is heated to provide a stream of electrons, which are accelerated to high speed 
using a high voltage and focused to a fine beam, as small as I pm in diameter, using 
electromagnetic lenses. This fine beam of electrons is scanned across the surface of the 
object in two dimensions, using a senes of scanning coils (sec Figure 5.d). The elec¬ 
tions that hit tlse object surface create a number of effects: 
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Figure 55 5EM image of fungal hyptiae m carbonized wood. Fungal hyphae present in 
the carbonized wood of the burial chamber from the neolithic long barrow 
at Haddenham. Cambridgeshire. Carbonized hyptiae (severed by the crack) 
reveal fungal attack on the wooden structure in the Neolithic: modem fungal 
Iryphae (crossirg the crack) show attack on tins archaeological carbonaceous 
material in the present- (Photograph by the author and Will Murray) 


• Secondary* electron emission: the electron beam knocks electrons off the atoms at 
tiie surfacr of the specimen. These secondary* electrons arc detected by a low- 
energy electron detector. More electrons arc knocked olT the upper/highcr parti 
of the specimen, fewer from the atoms in the valleys of the specimen. The mono¬ 
chrome mugc created lias lighter upper surface arras and darker ones, a 
surface morphology that mimics the effect of light on a surface providing us with 
a familiar surface topography image (sec Figure 5*5). This technique enabled 
investigators to detect very dight visual effects such as wood grain effects on the 
surface of Penman 'plume' gold cups, so indicating they were beaten into shape 
over a wooden former (Goodburn-Brown 1988). Marks made by individual 
tools, such at the punches used to manufacture the Gunderstrup Cauldron, can 
be identified (Larsen 1987) (see section 5.6). 

• Backs tattered electron emission: some of the primary* electrons from the beam are 
bounced back by the nudes of the atoms in the specimen. They are detected by a 
high-energy electron detector. Elements with a large nudeus, i.e. heavy elements 
such as silver or lead, are more effective deciron reflectors than light elements 
with small nuclei. Detecting across the specimen ’s surface builds up a map of the 
distribution of the heavier dements (Meeks 1988). 

• X-ray analysis: tins ii essentially similar to the EDXRF system described in 
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section 4.6. but rather than a primary X*ray beam, the election beam displaces 
inner electrons from some of the atoms in the sample surface. Such analytical 
systems arc often referred to as EDX or EDAX. The system can perform qualita¬ 
tive and quantitative analysis, and modern SEM systems with EDXKf analytical 
capabilities are normally capable of operating in four modes: 

• a single spot, with a small beam diameter; such systems can analyse inclu- 
uons in rocks or slag panicles in metal; 

• a line across the specimen, or pan of the specimen, often used acio«t 
mounted sections to reveal details about coatings or corrosion on metals; 

• an area of the specimen for a general composition; 

• a single dement across an area, giving a map of the presence of the clement in 
the scanned area - elemental mapping. 

Archaeological and historic artetact samples are usually examined in secondary' elec¬ 
tion emission mode, initially at low magnification. Thu may be viewed with lower 
voltages and slower scanning speeds. Since the stub is in a holder which can be moved 
using a senes of external screws, the specimen can be positioned at a place of interest 
and oriented to achieve the best image. Subsequendy specimens can, if required, be 
examined with backscattered electron and EDAX analysis capabilities. 

For larger objects that will not fit into the SEM. areas of the object's surface can be 
moulded in materials such as silicon rubber, then mounted on stubs, coated with 
carbon and viewed in the SEM. This can give an accurate and detailed (negative) 
image, but no analytical information. Only dned materials can be analysed in normal 
SEMs. sn organic materials are normally desiccated by freexe-drying or critical-point 
drying, coated and examined. 
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CASE STUDIES 


5.8 Winchester Reliquary 
(Hinton ct a I.1981, Keene 1987) 

Context 

The reliquary wat discovered near the base of a two-inetr e-deep latrine pit. probably 
associated with a group of fate Saxon houses fronting onto the predecessor of 
modem Sussex Si. in the Saxon suburbs of Winchester. The refcquary was a large thin 
purse shape, a type known as a burse reliquary. K had a wooden core covered In sheet 
metal, though the front sheet had been tom off and the lower left comer of the 
wooden core was missing, further fragments of metal were found deposited beside 
the reliquary In the htrine pit Reliquaries were richfy decorated containers that held 
the relics of a saint or other holy objects. They were venerated and worshipped; many 
were reputed to be responsible for miracles Significant numbers of reliquaries were 
created between the seventh and eleventh centuries AD during the height of their 
popularity. Though normally looted in churches, refcquanes were often taken in 
procession to bless people and places. 

Manufacture 

The reliquaty was 150 mm wide. 175 mm high and 35 mm thick at the base, tapering 
to 10 mm at the top (see Figure 5.6). The metal of the reliquuy was corroded with 
green corrosion products, the wood degraded and wet though the conditions were not 
waterlogged. Examination of the object utillted X-radiography and xeroradiography 
(section 2 . 10 ). followed by partial disassembly and cleaning prior to conservation. 

• The wooden core was formed from two sheets of wood; a flat piece of material 
currently projects from between the two sheets. 

• Analysis of microscopic samples of the wood showed that it was beech, a hard¬ 
wood. frequently used for basic woodwork and carving 

• The X-rad>ograph showed that there were channels cut into one or Loth pieces 
of wood, which formed cavities when the pieces of wood were placed together. 
These cavities contained the relics, at least one of which was sti «i situ. 

• The density of the relic, revealed by X-radiography. ImScaied that It was not 
metal and did not have the structure of fabric or wood, and a probably a small 
roll of pardvnem. which may contain dust hair or limfer small 'hdy' fragments. 
Alternatively It could be a piece of leather or bone. 

• The piece of flat material that protruded from between the two pieces of wood 
was seen to have the fbrillar texture of skin when a fragment was examined 
under an SEM (section 5.7). This is almost certainly a piece of parchment which 
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The mercury fitted brorac sheer Odenohed by EDXRf). h*d been com of the frtne of the 
’ rotquary and w*s fei frafTremary coodlocn {a), h wu reconstructed 
: In Majesty’ (b}. a deptcbon of rmh> to tenth-century data. 

. The acandws-kafed decorated fitted sheet metal on the 
i (c) had a lea/ form popular In Motz In Germany. from where this sheet meal probeHy 
. The beechwood of the rcAquary had hollows carved Into t revealed by the 
aph A.^hi 



»(e) and xeroredograph (f). which coreuned at least one relc and a scrap cA 
pardunem which may have been a document of authentlocy. 


/ifure 5.6 Winchester Rt^quary. details cA materials and manufacture. (Drawings from 
Hinton et ol 1981. courtesy of Winchester Gey Council; X-ray and 
xeroradiograph images from Keene (1987), courtesy of Suzanne Keene) 
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probably originally had information wriuen on it detailing the nature of the relic 
and confirming Its authenticity. These "authentiques" were a common feature of 
reliquaries. 

• The sheet metal was analysed uiing EDXRF (see section 4.6): it was a low-tin 
leaded bronze, with a trace of arsenic in the aloy. The composition of the sheet 
metal on the front and the back was very similar. The sheet metal on both the 
front and back was decorated with a raised design. This repousse work was 
hammered, freehand, from the back since there is no evidence of hammering into 
moulds. The edge of the raised design had been accentuated by an impressed 
groove chased In from the front. Fine lines in the groove suggest a blunt steel 
chisel was used. 

• Cleaning revealed that the exposed surface of the bronze sheets on the front 
and back of the refcquary were both gilded. The sheet on the front of the reli¬ 
quary was "thicker, brighter and shinier" than that on the back. Clearly there arc 
slightly different gilding histories which have different visual appearances. 
However, analysis with EDXRF revealed that gilding on both contained mercury, 
and thus the bronze sheet had been mercury-gilded, the most common gilding 
technique in the medieval period, probably applied after the raised designs 
were created. 

• On the shoulder of the left side of the reliquary were two iron nails/rivets, with a 
halo of material surrounding them, stained with iron corrosion products. It is 
l*e!y that this represents the attachment points for a strap, the halo being the 
degraded remains of a textile or leather strap. The lack of any dlscerniile micro- 
structure prevented more exact identification. Two corresponding holes wen- 
seen in the left side of the wooden reliquary. The sheet metal from the right side 
was not recovered. 
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• The metal sheet on the back of the reliquary wai composed of several pieces cut 
from a larger sheet which had been decorated with a raised acanthus leaf design 
with beaded decoration at its edge Pieces of this sheet had been cut out and 
attached with 10-mm-tong copper tacks to the wooden refcquary The pieces 
were oriented in such a way that their raised beaded edging framed the refcquary. 
and. where this was not possible, adrfcfional strips of raised beaded decoration 
had been cut from the original sheet and added to give a complete beaded border 
around the edge Gwen the large size of the acanthus design and its poor fit to the 
reliquary, this decorated sheet had dearly been intended for another object. 
However, the lack of nail holes or other evidence of attachment suggests it had 
not actuaty been used. 

• A three-quarter-cylinder of the acanthus leaf decorated sheet was bent over the 
top of the refcquary. 

• The metal sheet on the front of the reliquary was decorated with a raised design 
of a seated figure. Christ in Majesty. Around the edge, and on the footstool 
which was part of the central design, was a double row of raised dots with lines of 
circular p inch marks either side. This dot and dimple’ border was also used to 
decorate the sheet metal of the sides (only one remained) and a single line of‘dot 
and dimple’ decoration had been added to one of the sheets in the centre of the 
back, hammered on top of die acanthus leaf decoration. The Christ in Majesty 
panel exactly fits the reliquary and appears to have been deliberately made for 
this object. 

Form and decoration 

Britain lost Its reliquaries as a result of the Reformation, but there are a number of 
similar purse or burse reliquaries with wooden cores and covered In sheet mecaJ 
remaining In continental Europe. A ninth-century example from Saint-Maurice 
<f Agaune has a silver giK sheet metal covering; another ninth-century example with 
six cavities in Its wooden core comes from St Ephanusbirsa In Vienna Earlier exam¬ 
ples such as the seventh-century example in the Musee de Ouny, Paris, are also 
found. One continental reliquary. Coffret de Mortain. which has the more common 
form of a small house-shaped chest, was almost certainly made In Britain, since its 
runic letter inscriptions are of Mercian or Anglian origin. Reliquaries of purse form 
were made and used throughout Europe, including Britain in the seventh- to tenth- 
century period. 

The raised decoration on the sheet metal of the front and back has both similarities 
and differences with decorative images and motifs of the seventh- to tenth-century 
period. 


The acanthus design on the reverse Isas the form of a tree stem with calico or 
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nodes (two forms are visible) supporting a multi-pointed acanthus frond, a trefoil 
flower on a culling stem and a quatrefod acanthus leaf on a straight stem, all with 
beaded border. The spiky and heavy-veined acanthus leaves arc paralleled in both 
an eighth-century screen from Mea and ninth-century ivories from Metr The 
roundel In the trefod leaf is paralleled in late tenth-century English art. eg. the 
Benedictional of St Ethehvold. Other features such as trefoil leaves are found in 
both English and Carobngian art in the ninth century. Consequently this gilded 
repouts* decorated sheet metalwork was probably made in the Mea area, or 
possdrly in Winchester and greatly influenced by the artistic output from the 
Mett area, in the ninth century. 

• The Christ in Majesty' figure is rare in British and Continental art. though It does 
occur. A comparable Christ figure, depicted with a limp left hand, lacking any 
dear gesture, is present on the stole and maniple of Bishop Frithestan ol 
Winchester, probably embroidered in the early tenth century in Winchester. 
The heavy lines of the robe passing diagonally across the chest is paralleled in 
8ritish (insular) art of the ninth century, contmuirg in Winchester into the early 
tentli century. The double beaded border occurs In seventh- to ninth-century 
insubr art. and the footstool appears to be an insular development from Mediter¬ 
ranean originals. as exemplified in the Mathew picture In the Lindisfame Gospels 
(M. P. Brown 2003a). The dean-shaven Christ is normally seen in Continental 
European depictions; In most insutar art, Christ is bearded. On balance this is 
probably late ninth- or early tenth-century wot* from Britain, most probably 
from Wndiester but with significant continental European influence. 


Use 

The gilding was worn off the high points of the metal sheets on both front and back, 
probably as a resiJt of touching by devotees, although the lack of surface scratches 
might suggest some care. e.g. storage under a doth cover. The edge of the front sheet 
near the broken comer was he*d in place with a couple of tacks. This suggests that 
there had been damage to the corner and then some attempts to care for and repair 
the (fan-age before the final phase of loss and damage to this object. 

Visualy the gilding appeared to be missing from the centre of the back sheet; 
however. EDXRF analysis indicated that It had exactly the same composition as the 
gilded areas. Thus it is likely that the surface gilding had been absorbed into the copper 
alloy, a phenomenon which occurs during i»i con trolled heating to several hundred 
degrees centigrade Since rt is unlikely that such a (famaged piece of metal would have 
been used to decorate a reliquary, this probably occurred during the working life of 
the object K is possible that the church in which it was stored was damaged or burnt 
down by fire 

The fragments found beside the reliquary were the sheet metal which originally 
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covered the front of the reliquary. but which h»d been tom off. and then deliberately 
folded up. The damage indicate! that it had been torn from the front of the refcquary. 
poss*)ly in the hope that It wai pure sold and could be melted down for bullion. Upon 
docovery that it was merely glided sheet bronze. it wai folded up and thrown away, 
together with the real of die reliquary. 

Trade 

All the material!, such as beechwood, low-tin leaded sheet bronte and gold, were 
available in the Brithh tries. Artistic ideal such as thin-pointed and deep-veined acan¬ 
thus leaves were imported from continental Europe through the form of images in Illu¬ 
minated manuscripts, carved ivories and other artworks. 

Canelut/on 

It Is fcltefy that an existing sheet of gilded repouss* acanthus decoration, probably orig¬ 
inally made in Metz, was cut down to St the back of a wooden purse reliquary. The 
presence erf the lines of the 'drrple and dot' decoration on the front, side and back 
sheets of metal suggests that the manufacture of the front and side sheets and the 
cutting-up and adaptation of the back sheet to cover the back of the reliquary all 
occurred In one workshop at the same time. Given the similarity in composition of the 
front and back metal streets, it seems likely that the front sheet was originally a piece 
of the acanthus-leaf-decorated street, which was beaten flat and had the 'Christ in 
Majesty' design added. Given the design affinities of the Christ in Majesty, all this work 
was probably executed In Winchester in the late ninth or early tenth century. 

The object came from the deliterate infilling of a latrine pit with soil containing late 
ninth- or early tenth-century pottery. This may suggest deposition as an early tenth- 
century event. It is a religious object, which speaks of the beliefs of the hie Saxon 
people of Winchester and it would have been an Important part of the contents of a 
late Saxon church. The evidence of wear and repair on the reliquary metalwork 
suggests years of devotion and religious use. However, tearing off the front metal 
sheet, possibly in the belief that it was solid gold, was an act of sacrilege. The context 
from which it was recovered suggests that it had been deliberately discarded in a place 
where it would not be discovered: a further act of sacrriege. This suggests the refc- 
quay was stolen, or looted during a period of warfare, and then discarded: evidence 
of greed and fear of apprehension at the end of this object's working life. This reS- 
quary provides a graphic picture of contrasting beliefs and events in early tenth- 
century Winchester. 




Chapter 6 


Objects as record 
(information/education) 

WHEN? 


6.1 Heirlooms and proof of the past 

From ihc lime of the ancient dulnationi to the present, human beings have collected 
objects (Lewis 1992). Among the principal types of object collected axe items from an 
earber human past, indicating the importance which the past has for people (Lowen- 
thal 1994). Many reasons for such collecting have been advanced (Pares 1995; Akin 
1996; Gaple 2000; 15): they can be grouped into two basic forces: 

• A personal past: objects from a person s childhood or their grandfather's medals, 
objects which mean a lot in emotional and personal terms. Le. heirlooms. These 
objects arc used to evoke memories; they are souvenirs or mementos. They arc 
not primanly intended for others to see, and are normally confined to someone's 
personal space, their rooms or houses. They provide people with a comforting 
sense of where they arc from, where they fit in the world. Interest in such objects, 
which are often considered attractive or interesting by the individual, grows into 
a hobby, and the objects into a collection. Many pcnonal art and antique collec¬ 
tions start in this manner. 

• An authoritative pist: objects of the past arc used to educate or cunvincr those 
who view them, to sec and understand the world as the collecting and displaying 
authority docs, lc. the past as a proof. Medieval churches were filled with the 
relics of saints, which promoted miracles - reinforcing the supernatural powers 
of a Christian god. British ninetrr nth-century art galleries and museums dis¬ 
played Vicuinan ideas of good taste and the 'correct' view of history. This 'truth 
past* is a recognition that the past is powerful; to quote Dig Brother in George 
Orwell’s Nmrttfn Eighty-Four. 

Who controls the past, controb the future; who controls the present controls 
the past. 

(Orwell 1949) 

Many private collections arc a combination of die two instincts; a genuine love of 
the object and the desire to show their collection to others so they will 'read and 
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understand it and then, no doubt, believe/jppftcutc at the collector doa. This bat 
led ever)* inter at group, ever)* industry and ever)* nation tn tell its story, prove its 
importance and justify its present/p roe nee with a museum. 

The concept of proof and the truth has evolved in present-day societ). No longer 
doa the word of a gentleman guarantee a truth. Since the Age of Enlightenment and 
the rise in educational standards of the twentieth century, people have demanded high 
levels of certainty; they expect facts and figures (evidence) to be presentrd. Indeed we 
seek and expect * physical* evidence or ‘cast inm* proof; for mast of us 'string is believ¬ 
ing*. In this sense, the objects of the past arc historic documents (sec section l .4), the 
physical proof of the past, ’the nearest thing tn an objective past’ (Lipe 1987). This 
need tn see things with our own eyes follows a childhood instinct tn touch things with 
our hands and continues a process w*e start at birth, assembling information and 
constructing a framework of knowledge and understanding in order to be able to 
function efficiently in the world in which we find aunclvcs (Gaplc 2000; Chapter 1). 

Objects such as religious relics have acted as a focus for worship for many religions, 
a physical manifestation of divinity. They formed a conduit between this physical 
world and the world eternal (Potnam 1994). Pilgrims flocked to ice, and if possible, 
touch or even lass relics, such as the Turin Shroud. The use of relics was encouraged 
b) the Church, finding it a useful focus for bebeven, with instances of miracles 
increasing when relics were rediscovered or rehoused in expensive new shrines or even 
progressed in procession (Geary 1986). In the medieval world, physical evidence such 
as fossils or ancient Roman coins proved the presence of a supernatural world of giants 
and mermaids. These pieces of physical evidence were collected and presentrd in 
'cabinets of curiosities in the seventeenth and eighteenth centuries, ultimately giving 
rise to the museums and collections of the modem era (Lewis 1992; Pearce 1995). 

Old and dttrabh 

There are penods for any society, especially following a pcnixl of austerity such as the 
Second World War. when new goods and stylet are highly fashionable. There are also 
periods, often of social and economic change, when traditional styles and artefacts arc 
popular. However, in most penods. os Willmott (2001: 103) observes for Britain in 
the early seventeenth century, with its new blue-and-white pattern Ddft ceramics and 
majolica ware with traditional arm anal shield designs (Archer 1997), there is evidence 
of buth new fashions and traditional styles. 

The ptesencc of older objects such as pewter dishes, not for serving food but for 
display, in Lie ogjitccnth-ccmury homes, exemplifies the value of an object s age; 
presumably the)* were dtspbyed u> emphasae the long-term social standing of the family 
(Smart-Moron 1991). Willmotx (2001) drew attention tn a group of seventeenth- 
century wineglasses that had been repaired with lead strips or wire, especially at the 
stem. Such objects would no longer function effectively as drinking vessels, though 
they had dearly been repaired, which would appear to give them a symbolic function. 
Again these may have acted as heirlooms or status symbols, a role which may alio have 
been given to the Roman Sanuan vessels repaired with riveted lead strips or butterfly 
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nvcu (Marsh 1981; Ward 1993). Such obviuus and non-functional repaits can be 
distinguished from other repairs, that kept objects functioning (e.g Charten et aL 
1993). Though obvious, the repairs may have acted in the time way as patina, indi¬ 
cating age and an earlier 'life* for the vessel. Any and all objects may show ogns of 
repair. However, such repairs may not be subtle or invisible they may even have been 
deliberately emphasized to show tlse agr and importance of the object. 

Authenticity 

The need for objects such as medieval Christian relics to be accepted as truly holy led 
the church to issue authenticities, scraps of parchment attesting to the fact that these 
were genuine relics of the saint (sec section 3-H). Such authenticities indicate the 
awareness of fake relics. The importance of establishing and confirming authenticity 
had also been appreciated by the English State by the thirteenth century, when the 
practice of hallmarking gold and silver objects began (sec section 2.3). Simdar desues 
to guarantee autlscnticity because of tl>e higher value of authentic artefacts led artists 
to Dgn their works of an (ace section 2.8). 

As the cabinets of curiosities gave way to museum collections, and study of the past 
led object* to be placed in material cultures and typologies, a greater degree of truth 
and CCItuinty was required. The concept of authenticity was more sxricdy applied. 
Mermaids and other "curiosities were relegated from natural phenomena to folk art. 
Incidents such as the Van Mcegcrcn affair ([ones 1990; Manjmsscn 1983) and Pth- 
down Man highlighted the limitations of some scholars jnd the abilities of gifted 
fnrgen to fake objects. This led to the development and use of scientific analysis and 
dating techniques to determine authenticity. These created a clear distinction between 
the authentic objects from a historic period and fakes or pastiches (see section 6.3). 
However, in recent years more detailed appreciation of ancient artefacts has started to 
raise die question of the degree of authenticity of many objects we have considered 
‘authentic . Detailed examination has often revealed: 


• Many objects have been cleaned, altered and repaired, often during the working 
lifetime of the object. Thus the object is far from completely original. Many 
objects such as the York Anglian helmet show evidence of repair, but these would 
not be considered as anything other than authentic. As the repairs become more 
extensile and later in date, the percentage of the original object becomes lax. The 
original surface may be substantially obscured by later coatings, e.g. the portrait 
of Prince Henry on horseback (see section 2.12). The Dayvux Tapestry has exten¬ 
sive later restoration, which raises questions of the accuracy of some of the depic¬ 
tions (sec section 2.11). At what stage docs an object cease to be authentic? 

• The surface of the object we currently see is often not the original object extenor. 
It may have been lost through the effects of decay or be buned within the corro¬ 
sion crust of a corroding metal artefact (see section 3.3). The surface may have 
been lost diruugh use. or removed through cleaning. Durham Cathedral is built 
of a beautiful honey-coloured stone that had by the eighteenth century become 
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blackened with soot and degraded by wrathcring. The cathedral architect. John 
Wooler, in the 1770s and 17B0s had mine masons chisel two to three inches of 
stone off the whole of the outside of the cathedral (Roberts 1994). This changed 
the dimensions of every exterior architectural detail. All the openings were four 
tn six inches wider, whilst the pillars and all other decorative motifs were two to 
six inches thinner. This has considerably altered die proportions of die extenor 
stonework features of this cathedral. However, winch is more authentic: a stone* 
coloured building whadi luiks from a distance as the medieval architect intended, 
or a black building with original surface featured!t may depend on how close to 
the budding you are standing when you answer the question. A similar lots of 
surface evidence has occurred to many of the archaeological metal objects that 
were dectrolytically stripped in the early twentieth century. Though this tech¬ 
nique stabilized the object and halted any further decay, in removing all the 
common layers it rrmuvcd valuable surface evidence (Norman 1988). 

• We do not see objects widi the same eyes as their original makers. not the eyes of 
their intended audience. Thus not only docs a Roman altar in a present-day 
museum not look like an original altar (see Figure h. 1), since the effects of weath¬ 
ering and cleaning have removed all trace of the paint which would have origi¬ 
nally enverrd the whole object, but it is not seen with the reverence due tn a 
religious artefact. It is not perceived as a holy place at which one can directly 
communicate with a deity, c.g. through the sacrifice of an animal. This problem 
is particularly noted with ethnographic objects, where the symbolism and power 
of objects, the meaning of their decorative designs, the presence of the spirit of 
the maker, is rarely fully known to the curator, let alone appreciated by the 
museum visitor. In what sense is the object authentic tn us? 

• Whilst it may be imagined that authentic objects, the ‘real thing*, are the most 
paw*erful and meaningful, and copies arc pale mutations, this is far from true. 
The copies may be exact likenesses, indistinguishable I tom the original artefact, 
and d the viewers cannot touch or analyse the objects the}* may have no way of 
determining which is the original. Some copies are now more informative than 
the originals. In the case of the Parthenon marbles, plaster casts of some of the 
fneec panels made by Lord Elgin s team m 1802, have preserved the clarity and 
detad of the figures, whilst the fnor panels themselves which remained on the 
building have been much eroded by centuries of pollution (Neils 2001; I. Jenkins 
1994; Drommo 1979; Robertson 1975). 

• Early extensively restored objects such as the Piranesi vase may possess the 
apparent detail of an original object, but given the ‘in the style of approach of 
restorers in the nineteenth century, who reconstructed objects with little or no 
evidence, such objects cannot be seen as authentic (Miller 1992). 

Objects through their form, function and decoration usually appear tn derive 
from a given materia! culture of a given penod. This Is implicit, but it can also be 
explicit in the form of a label. Many copies of objects seek to portray themselves not 
as the original, but as a copy or merely an object which has borrowed some historic 
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figure 6 1 Roman stone altar from the Roman fort of Carrawburgh (RIB1539). on 

Asp by in the Museum of Archaeology. Unrrersrty of Durham, devoid of its 
original pom ted surface, without ritual context or sacrtficsal offering. 
(Photograph by Jeff Veitch. image courtesy of Durham Cathedral) 

features. Authenticity is perhaps the decree to which an obfcct is or is not what it 
claims to be. 

Whilst scientific tests to determine date, or appropriate pigment or alloy compost' 
tioo. are often important for detrtnuning the authenticity of many objects* they arc 
costly, timc'cunuixmng processes. A good knowledge of the typology of object* - the 
type* of materials, fixings, tools, etc., used by the craftsmen of the relevant period/ 
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material culture (Bly 2002) - will enable any investigator to quickly dicck the authen- 
tiaty of almost any object. A knowledgeable visual inspection has led to the quick and 
simple detection of thousands of lakes. Given the effect! of decay and the alterations 
during and after a working life, a simple categorization of an object as authentic or not 
authentic is frequently inappropriate. It is more informative to examine an object 
carefully and establish the extent and natutc of original material, and of all later addi- 
tions. and so develop a detailed biography of the object s life (see section 1.9). 

6.2 Dating 

Dating is the process of putting an object into a framework of the past, a framework 
which contains all the other information about the past: other objects, buildings, 
historical events, religions, literature, music, etc. Pieces of the tramework have conve¬ 
nient Labels. e.g. the Renaissance or the Romano-British period. Pam of die frame¬ 
work. such as European prehistory, were initially relative; stone tools came before 
those of bronze, but they lacked absolute dates. Odvex parts of the tramework were 
more detailed, as in the case of ancient civilizations such as Ancient Egypt, China or 
the Homan Empire, where sequences of rulers, pharaohs and emperors had been 
established through coins and inscriptions. Written histories for Roman and medieval 
Europe meant that there was a dated framework, though it was often difficult to place 
objects accurately in this framework. Scholarship eventually allowed these different 
chronologies to be related to a single measure of time based on tolar cycles, t.c years. 
In the last fifty years have we been able to use scientific or ‘absolute* dating methods to 
date objects made of materials from periods and cultures where there were no written 
dates, to form a complete ealendneal framework of the past. 

Dating objects can be considered as operating at two levels: 

• Relative date: placing an object in the correct material cultural context to which 
it relates. A term tuch at ‘Roman* or ‘An Nouveau' placet an object with others 
in a material eultute environment which has a series of associated historical 
events. 

• Absolute date: placing the object in a precise moment in time, normally defined 
in an annual cilcndriul framework This allows historical, even astronomical, 
events to he related to miterial cultures. It also enables seemingly unrelated 
objects and untypical artefacts to be associated with known material cultures. 
Different material cultures can he accurately related one to another: climate and 
vegetation change can be related to human history. The association of all this 
evidence allows us to gain a more holistic view of the past. 

A wide range of techniques arc used for dating artefacts. Most are dated through a 
combination of several techniques. 

• Typological comparison of form or decoration with a known senes of objects or 
an artistic style or movement (sec Chapter 2). 
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• The date at which a material was first used, or a manufacturing technique wai 
fin* practised, within a specific material culture provides an earliest date after 
which (terminus p&tt quem) an object containing that material or utilising that 
technique, from that culture, could have been made. This is exemplified by the 
detection of traces of mercury on a gilded object. Since fire gilding (with mercury 
or amalgam) only began to be used in the Roman period. any object (or, to be 
accurate, its gilding) with traces of mercury in the gilding must date either to the 
Roman penod or later (Oddy et al. 1988). 

• Archaeological context: the finds in an archaeological deposit provide, thtuugh 
typology or an absolute dating technique, dates for any associated objects. The 
latest date from an object in the context stratagraphically beneath the deposit 
containing the archaeological object will provide the date after which the object 
was deposited (terminus pmst quern). The date of deposition of the context 
stratigraphically above the layer containing the object will provide the date before 
which it was deposited {terminus ante quern). The problem of rcsiduality. the 
incorporation of older material into archaeological deposits, means that such 
dating rarely provides an unambiguous date from the material in the deposit: it 
must be interpreted, and the residual material discounted far the purpose of 
dating the deposit. The degree of contamination of the archaeological deposit 
with later material depends on the skill of the excavator and the nature of the 
deposits. 

• Historical context: the finds associated with an historic object rarely come, like 
archaeological material, from a scaled context. In a context, such as a historic 
house, objects have been accumulated over many years, so providing no enntex- 
tual dating evidence. 

• Histone association. An attnbution of an nbjed to a known artist or craftsman 
can provide a date. This may be on the basis of a signature or style. The level of 
certainty of the attribution may vary. An object may hare the name or initials of 
an owner or an organization inscribed onto it. and this may also provide an asso¬ 
ciated historic date. 

• Recording. Occasionally an object is recognized as being depicted in an image 
such as a photograph or oil painting, or referred to in written texts such as a will. 
Provided this image or literary reference is dated, then a date by which the abject 
was in use will hare been established. 

• Image. The object itself can depict something that can be dated. The image and 
die object bearing it must have been created after the event it records {terminus 
pest quern). Images can harr a long currency, e.£ Qcn Victoria was stdl 
departed on coins as a young woman in her twenties when she was in her forties. 
The coins remained in circulation for a further ltxty years. 

• Dating or hallmarking. Whilst modern coins may have dates in years, coins from 
earlier reigns or those issued by the Roman emperors record the year of the reign 
and thus have tu be converted to calendric dates. Dates on paintings or carved 
into furniture arc potentially useful, though they may have been added Later. 
They should always be examined to ensure the)’ ate contemporary with the work 
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and tint the work maltha the claimed dale in tarns of style, materials and tech¬ 
nique. One of the stamps in a scries of hallmarks depicts the date of hallmarking 
of the piece, which was normally made in that or the preceding year. 

Scientific (absolute) dating technique: dendrochronology (BaUbc 1995: AJtkfH 
1990). Fluctuations in the thickness of the growth ring of trees arc principally 
determined by dimate, and the ratio of the thicknesses of successive rings 
provides a unique pattern. Samples of wood produce patterns that can be 
matched to master chronologies, which stretch from the present to prehistory for 
species such as oak. Thus objects made of oak grown in Euiopc that can provide 
samples of 50 to 100 rings, such as panel paintings, furniture and structural 
timbers from ships and houses, etc., can be dated, as in the case of Durham 
Cathedral door (section 6.8). 

Scientific (absolute) dating technique, radiocarbon dating (Aitkcn 1990; R. E. 
Taylor 2001). Determination of the proportion of tbc ratio of the radioactive C 
itotope to the stable C uotope allows a determination of age to be made, uncc 
is present in almost constant amounts in all living nutenal and decays at a 
known rate (half-life, defined as $730 years) after the organism dies. Radiocarbon 
dates arc expressed as a date range to account for the errors in counting and are 
corrected using a calibration graph for fluctuations in the amount of C in the 
biosphere. All organic material (wood, bone, textile, paper, leather, polymer) 
more dun four hundred years old cm be dated. Samples containing as litdc as 
lmg of caibun can be used for accelerator moss spectrometry (AXIS) M C dating 
(Hedges ft dl. 1989). Uang several uncontaminated samples enables a more accu¬ 
rate date to be obtained, e.g. Durham Cathedral door (sec section 6.8). 
Scientific (absolute) dating technique: thrrmoluminescence (Aitkcn 1990; Flem¬ 
ing 1975)- Heating the small quartz and feldspar crystals present in ceramics 
causes them to emit light flashes which derive from electrons emitted by natural 
radioactive minerals trapped in these crystals. By monitoring the number of light 
flashes and determining the level of natural radioactivity and the ability of the 
crystals to trap electrons, the length of time the crystals hove been trapping elec¬ 
trons, Le. the time since the ceramic was lost heated (used or mode), can be deter¬ 
mined. This technique is usually appbed to archaeological objects more than one 
hundred yean old. It can be used for almost all ceramic artefacts (brick, tile, 
pottery, terracotta statues, etc.) and burnt stone, and has proved highly effective 
in detecting modern forgeries (c.g. Peacock 1973). Several grams of sample are 
requited. 


Other scientific (absolute) dating techniques, e.g,. potassium-argon, uranium- 
thorium. archaeomagnetic dating and electron sptn resonance, have little direct role 
in dating artefacts, though they can date deposits associated with archaeological 
artefacts. 

Dating an object allows it to be placed accurately in die existing framework of 
ancient civdizations and histone events that makes up our past, and enables fakes and 
forgeries to be revealed. 
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6.3 Fakes and forgeries 

There art many different terms used in describe objects of the same or similar visual 
appearance to an original: 

• copy or replica: an object of nearly identical visual appearancr to an original 
object, sometimes made of similar materials, but without the intention to pass it 
off as the anginal object (ice Figure 6.2); 

• fake or forgery: an object of very similar visual appearance to an original object, 
sometimes made of similar materials, with the intention of passing it off as the 
original abject; 

• reproduction: an object with a similar visual appearance to an object of a given 
period; 

• pastiche: an object with the general appearance to the objects of a given period, 
which is normally composed of one or more parts of ancient objects (sec 
Figutc 6sy» 

• restoration: largely an original object with areas of damage or loss repaired to 
appear as an original. 

The presence of two or more objects of near identical visual appearancr may occur 
with man produced items, such as Roman Samian pottery. Copying or faking occurs 
when their is an earlier object that u subsequently replicated. 


Each society, each generation fakes the thing it covets mast. 


(Jones 1990: 13) 


Every sooety gives enhanced value to certain objects, far beyond the costs of their 
materials and manufacture. High values encourage fakeis to produce copies that can 
be pasted off as the anginal in order to benefit the producer. Forgcncs were often 
created not purely for commercial reasons, but to 'substantiate* people s beliefs. 
Monks in the medieval period ctcatcd relics which were reputed to have powers to 
perform miracles, in order both tn promote their religious beliefs as well as tn draw 
people tn the monastery housing the relics in order tn gain money from them. The 
Cmtinplcv fairy photographs wer e created by Elsie Wright and Frances Griffiths, tn 
convince tbar parents they had been playing with faincs, though these images subse¬ 
quently convinced many other people that fairies existed ((ones 1990: B8). Such forg¬ 
eries for die purposes of substantiating a belief and/or gaining wealth have been going 
on from an extremely early period, with examples ftom Ancient Mesopotamia and 
Ancient Egypt (Jones 1990: 62). The prevalence of such objects should cause any 
investigator to question the genuineness of every object as well as to question the 
extent tn which any image or text portrays the truth. In periods of intense belief, such 
as wars, faking objects, forging documents, and even fabricating complete identities 
arc considered acceptable by society (Montague 1953). 

A forger)’ is normally detected for various reasonc 
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figure 6.2 RcpUca Roman stone altar A twentieth-century repfcca of a Roman afcir on 
display in the garden of Vindotanda Museum. Clearly labelled as a replica, it is 
almost identical to the real thing (sec Fgure 6.1). (Photograph by the author) 


• Inaccurate materials or techniques are used in its manufacture, which were not 
available in the period and by the culture from which the object is supposed to 
derive. Thus the ‘Madonna of the Veil’ painting sold as ‘probably by Botticelli* in 
1930 was revealed as an early twentieth-century fake; Prussian blue, a nineteenth * 
century pigment, was used rather than lapis lazuli (Jones 1990: 34). 

• It uacs an inaccurate object form or decoration (style), inappropriate for the 
pc nod or the culture from which the object puipurts to derive. At least one critic 
noted that die Madonna depicted in the Midonna of the Veil had the appearance 
of a 1920s film star (Jones i9 90: 34). 

• Teitual forgeries can be detected because they refer tn events that had not yet 
occurred. The state of knowledge of the forger, frequently the historical ortho¬ 
doxy of the day. is often revealed to be inaccurate by later ichnlanhip. 
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• All anaent materials show signs of decay and the ducoloration of me and age. the 
effects of light and handling, etc. Forged artefacts often fake these tn give the 
impression of age; e.g. the use of tea or coffee stains to blemish documents. 
Corrosion crusts such as copper carbonare develop slowly on buned metals, 
forming coherent ‘patinas’. Faked objects arc given patinas fnrmed from pow¬ 
dered minerals stuck to the outside of the metal, or axe chemically treated to 
quickly form mineral crusts such as copper acetate. The detect ion. through 
microscopic examination, of the corrosion crust structure and analytical identifi¬ 
cation of minerals (using techniques such as XRD). confirms forgery. 

Forgery is most readily perpetrated when there is a large demand for ancient objects 
and the purchasers arc not very knowledgeable or discerning. Periods such as the Ming 
dynasty in China saw Shang dynasty bronzes being prized and faked, whilst in Europe 
in both the Renaissance and the seventeenth to nineteenth centuries classical statues 
were highly valued and faked. Contemporary fakes such as counterfeit arms were 
made in many periods ( Tylecote 1986: 116— 17); these are revealed by compusitional 
analysis and detailed numismatic examination. 

Between complete genuine objects of the past and fakes lie restored objects - orig¬ 
inal objects to which mare rial has been added in mimic what the restorer believes was 
the original shapc/dccoration/arlour. What is considered ‘acceptable restoration will 
vary with the time and culture in which the restoration work was done. Modern 
museum-standard restoration requires considerable evidence and a high degree of 
certainty from the restorer before restoration work u undertaken. The work is 
normally reversible (Caple 200(h 128). In some areas, eg. archaeology, the restora¬ 
tion is normally detectable upon dme inspection. In other areas, e.g. oil pointings, it 
may take scientific examination with UV light to reveal restoration. Where there is 
uncertainty os*er the original form, the unrestored object is displayed. From the 
Renaissance until the twentieth century it was not considered appropriate to display 
damaged or partial objects; consequently there was often extensive restoration, as 
shown in the case of the Piranesi Vase (Xlillcr 1992) and the placing of new ly carved 
heads on classical marble torsos. The artists who did this work, such as Cavacrppi 
(1716-99). were highly regarded os artists and sculptors. If any element of the orig¬ 
inal object dad not correspond with rhcir perception of the past, then it was altered. 
Pastiches - pieces nf different classical objects - were combined to form complete 
new objects (sec Figure 6.3). Tlic distinction between restored, original and fake 
objects was frequently blurred during this period, e.g. the Townley Discobolus (Jones 
1990: HO). 

Since prehistory, copies of objects have been made in easily shaped materials, as 
symbolic representations, e g. tn act os tokens or offerings, such os Cellini's model of 
an eye in gnld (see section 2.8). By the medieval period, copies or replicas of holy 
objects were frequently being made os souvenirs ro sell to pilgrims who visited holy 
sites. Pilgnmagr formed one of the mots of modem tourism. The development of the 
Grand Tour in the eighteenth century saw wealthy young British aristocrats jour¬ 
neying around the sites of clasxical Mediterranean civilizations. It led to a market in 
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figure 6.3 An 'Etruscan' um an eighteenth-century pastiche created from parts of 
several ancient bronze vessels held together with painted plaster and 
bandages. (Photographs by Jeff Veitch) 
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creating copses of great works of an to sell to these wealthy cultural tourists. This trade 
continued in the nineteenth century, and dispersed examples of * classical beauty. 
often in the fnrm of plaster casts such as those seen in the Copies Gallery* of the 
Victoria and Alben Museum, throughout Europe and North America. As museums 
of the twentieth century* increasingly held and displayed real objects of antiquity, 
replicas were made primanly for sale to die visiting public, to commemoeatr dieir 
visit. Such objects are normally distinguishable from true objects because they are 
stamped with modem makers marks, are often smaller in sue than the real thing, or 
arc made of cheap casting materials such as plaster of Pans and polyester casting resin. 


6.4 Objects as part of collections 

Upon entering collections* objects move from 'technofunction to hioo or idcufunctiun* 
(SdufTer 1987: 32), Le. dieir role becomes tlut of historu: documents, supporting the 
activities of research and education. The types of object that are collected and displayed 
depend on the political, social, educational jnd economic climate. In the modem era the 
extent and nature of agricultural and industrial development have been shown to influ* 
cnce the volume and nature of ancient objects collected (Kristiansen 1996). Ideas of 
cultural and personal importance are very different. Thus personal possessions, such as 
wedding dresses, form heirlooms of a personal past, and many hate been donated to 
museums, though modern educationally onented museums seeking to collect and show 
typical life in present and past centuries' require everyday garments. The bias in favour 
of robust materials is demonstrated by die prevalence of prehistoric stone and metal 
artefacts in museums, wluch contrasts with the rich assemblage of objects of organic 
matrnil recovered from a fully equipped prehistoric man, such as til. revealed by a 
retreating alpine glacier (Sptndler 1995). AH objects from collections, private oc public 
should be seen as the product of the collecting process, a highly htased cultural activity, 
and as die product of the decay process. 

Objects do not amply enter a collection and remain preserved 'as found' in perpe¬ 
tuity': they have a life as collected objects. John Casey identified a small number of bee 
Roman coins that appeared in areas of Scotland. They were not evidence of bte 
Roman occupation, but were collected and hraught hack from the Near East by 
crusaders of the thirteenth century* (Case}* 1986: 109). Moving from one collection to 
another as they are bought and sold, objects arc divorced fmm much of their associ¬ 
ated information, making them harder to interpret. 

Once objects are in collections, they form a historic documcnt/record not only of 
the pcriod(i) in which they were created and used, but also ot the period and culture 
of the collection of which they are part. Any object from a collection (and almost all 
objects of the past that wr see are part of private or public collecuons) wdl. when 
carefully examined, reveal physical traces of its context as part of a collection. These 
uidude: 

• Numbers, letters or symbols written cither on die object, on material attached to 
die object or on packaging material which surrounds the object. These may rebte 
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the object to the collection of which it n pirt and to information about the object. 
Objects which have been part of more than one collection will often have 
several group* of numbers, letters or symbols on the object or its associated 
padupng. 

Areas where material has detached from the object. It is important to determine if 
this occurred: 

• during the life of the object (evidence of subsequent wear and covered by 
decay); 

• at die end of the life of the object, possibly leading lo its discord (no evidence 
of wear, but covered by decayh 

• during the original recovery (excavation or removal) of the object, or during 
its subsequent cleaning, handling in storage oc as a result of placing on 
display (fresh breaks with no evidence of decay). 

RrpMiri such as rr-odhenun of btuken pieces frequently occurred during the 
collection context of an object. Contemporary repairs to aichacologicol objects 
rarely survive (c f. Chartrts el aL 1993), and historic objects ihat btukc during use 
frequently failed to retain decorative or non-essential pieces. 

Objects which have been heavily cleaned. In the nineteenth and early twentieth 
centuries many objects were cleaned with abrasive polishes, since it was fashion* 
able to see ‘cleaned' objects. Many classical statues, altars and decorative friezes 
diat had originally been painted, such as die Parthenon marbles, had all traces of 
paint and weathered stone removed (Oddy 2002). 

Inscribed stones often have paint added by modem collectors to pick out the 
inscription. Modem collectors/enthusiasts frequently repaint nineteenth* and 
twentieth-century objects such as cars, cycles, motorcycles, planes, boats/ships, 
trains and rolling stock, and horse-drawn carnages, which have exterior painted 
finishes Almost all such objects, even with paintwork in good condition, have 
been repainted. Furniture and oil paintings were often rr*varnished when pan of 
a collection in order to enhance the colour and risibility of the artefact. 

Arras of restoration are often visible when objects are carefully examined. Under 
UV light (sec section 2.9) the fluorescence of modern polymen and varnishes ts 
much lower than that of aged varnish. Consequently restored areas show as 
darkrr patches on a light background. 

Evidence of mounting is often present on the object: 

• areas of adhesive to stick die object to backing boards; 

• marks cut into the surface from the attachment of suspension curds; 

• areas deliberately flattened, or pieces of mounting material attached to the 
object. to ensure that it sits flat or stands upnght; 

• rings or other suspension devices; 

• nails, screws or pins to attach the object to a backing; 

• boles from nails, tacks or screws, or from thread fnr attaching paper, fabric or 
similar material to backing boards; 

• inm staining from the presence of pins, noils, tacks or screws. 

There can be holes of several sixes and spacing present on an object, e.g. on the 
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bide of oil-pointing can rot. indicating that it has been attached to stretchers, 
frames nr backing boards on different occasions. 

• In the nineteenth and early twentieth centuries collectors were often very confi¬ 
dent about the original shape, decoration and style which their objects possessed. 
Consequently later additions or even parts of tbe original object were removed in 
or del to made them appear correct in the collector's eyes. Parts of the glass 
sherds of the Portland Vase, which was reassembled alter being smashed in UM5, 
were ground down to make them better fit the reassembled form (Williams 
1989). Extensive. and what would now’ be seen as speculative, ‘in the style of 
restoration often dates to this period in the coflection’s history. 

• False or new decorative bases or covers were often added to objects in collections 
from the sixteenth to nineteenth centuries, c.g. the Treasure Binding of the 
Lindufamc Gospels, or the base and rim of the Lycurgus Cup. Such improve¬ 
ments and additions were initiated by collectors seeking to make their objects 
appear more aesthetically pleasing. 

• In working objects, many moving parts wore away and weir replaced. Hu 
continued when objects entered collections. Examination of any working mecha¬ 
nism should look at the level of wear present on the different components. 
Unworn or very lightly worn components may denve from a period when the 
object had become part of the collection. 

• In seeking to clean and stabilrxr non and copper alloy archaeological artefacts in 
die nineteenth and early twentieth centuries, the outer conudcd layer was often 
removed by chemical action or electrolytic stripping. This left an exposed, often 
pitted metal surface without corrosion, and thus tbe object was stable. The 
process removed the original surface often present within the corrnsion layer, and 
traces of paint, or other decorative finish, plus the tool marks and surface wear or 
deposits from use. 

• Wax or varnish coatings werr often applied to metals in order to protect’ diem 
against future corrosion. These arc invariably from thr collection context. 

• Often only parts of objects were culicctrd. These were usually the most decorative 
or readily collected elements of an object such as tiaubf . tbe guard on japaneie 
swords; the rest of tbe sword was often discarded. 

• Splashes of punt from decorating occurring in the vicinity, since objects were 
often not moved or covered during such activities. Pen, pencil or crayon marks, 
or images, symbols or words occur scratched into the surfacr of the object, 
together with vandalism from decades of museum visitors — usually the young 
and the bond. 

• Certain types of ob|ect have been subject to the removal of samples for analysis. 
This has resulted in hides or losses m the object. Copper alloy and some silver 
artefacts may have narrow-diameter holes drilled into the body of the metal, so 
that drillings of uncorroded metal could be obtained for analysis. Some stone 
artefacts, such as the neolithic stone axes in museums throughout Britain, have 
had pieces cut out of them for petrological identification (sec section 3.9). 
Some iron and copper alloy objects have V-shaped notches cut into the edges of 
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blades and aa to provide ample* for metallurgical identification (ice section 
3.10). 

• .Many nf thr signs of neglect or storage, such as insect damage (see section 5-5) 
can relate to the collection phase of an object's life, but are not unujue in that 
phase. 

These examples Ulustratc the types of often dramatic changes that have occur! cd to 
ob)ects during the collection phase of their lives. However, the dearest indication of 
the fact that an object is part of a collection u that it has been researched, it is cared tor 
and it is boused in suitable conditions. For objects in public ownership there is 
controlled arms available to the object and associated information. 


6.5 Conclusion 

An accurate picture of the past is difficult to adiievc, but it museums and their collec¬ 
tions have a value to the present, it is to reveal the truth aixiut the past. Much of whit 
we kc today and consider to be the past is inarm rate: the picture does not match the 
label. Churches and cathedrals we describe as medieval have intenon whitewashed by 
the Reformation or stripped by the Victorians. The)' are not the gaudily painted inte¬ 
riors of die medieval period, preserved in only rare instances, c.g. Kcmplcy in 
Glouccstcnhitc. but the gaunt intenon of later generations. Objects as they appear 
today are shadows of their former selves. Objects such as the Middleham Jewel, when 
studied carefully, reveal holes along its sides which, comparison with contemporary 
illustrations nf nmiLar jewellery suggests, may have originally had a border of peart 
(sec Figure 6.4) (Cherry 1994). It is dear!)' important to know this information, since 
the removal of thr pearls was a deliberate act and part of the history of the object, 
perhaps to be reused in another piece of jewellery, or sold to raise much-needed 
money. It wxmld be inaccurate tu restore the object to its probable original appear¬ 
ance. since wc cannot be certain exactly what it was. and in restoring it we would 
obscure the final acts in iti history. However, it was important tu undertake the inves¬ 
tigation and associated research, and to surest in words and images what the original 
form of the jewel was. 

A key role for any and every object in a collection, particularly objects that are part 
of public collect in ns, is that of a research and education resource far the future. The 
informatise role of corrosion (mineral-preserved organics, original surface), of stains 
and surface deposits (traces of decoration, organic res dues or DNA from use) and the 
original surfacr (marks of manufacture and use) have been established. Thu creates an 
important and challenging role for museums and archives: to preserve this potential 
information intact and unaltered. It also creates a responsibility to ensure that the 
information - the evidence of the past - is extracted from objects. Through education, 
courses and even through this book, the responsibility to teach following generations 
how to examine objects and extract information from these alcnt. reluctant witnesses 
to the past is discharged. The responsibility to obtain such information horn objects 
now, in part, falls to the leader. 
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Figure 6.4 The Middleham jewel (Cherry 1?94). (Photograph and reconstruction 

drawing of the object courtesy of York Museums Trust (Yorkshire Museum); 
the mxnuscript image. MS Douce 8. p. 441 detail courtesy of the Bodleian 
Library. University of Oxford) 
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INVESTIGATION TECHNIQUES 


6.6 Recording and reporting (Thornes 1999) 

Ihe recnrd/rrport of an object provides a substantial amount of information about 
the object and prevents unnecessary handling, with its associated ntk of danuge to the 
object- In a number of cases, objects have been destroyed or lost and only the records 
remain. This often exposes the poverty of the visual and written records that remain. 


LicrmnoOon 

Context 

Object - materals 

- assembly 

- use and damage 

- discard and decay 


Retorting 

Drawings 


Photographs 


Dimensions 


Description 


Research 

Form 

Decoration 
History of ownership 
Materals and techniques 
Use 


Whilst an object can easily be photographed, it is a real skill to photograph it well 
(Donell 1989; Thornes 1999). Techniques such as photographing objects on glass 
ova in empty space to avoid shadow* are advisable. Front lighting reduces the surface 
texture of the object; a balance of front and side lighting will both dluminate the 
object and provide some modelling, i e. bring out its three-dimensional characteris¬ 
tics. Light is olten bounced back from reflective objects, i.c. glare, and should be mini 
mired or avoided by careful positioning of lights. If an object is too dose to the 
cimoa. part of it may be out of focus and the object image may be distorted; too 
distant, and the object loses texture and detail. For record purposes the object should 
be photographed with a scale, diough scales axe often omitted for publicity shots or 
images showing specific features. If photographing in digital format, the largest 
number of pixels available should be used. If photographing using film, black and 
white is more stable for archive purposes than colour. Since most objects arc coloured, 
the exact colour is important. Photographing the object in colour (film or digital) 
alongside a standard commercial colour rcfacncc (Kodak or GrctogMacbcth) will 
enable the colour balance of the image to be accurately reproduced. Several images 
with difTaent lighting conditions, different view* and different exposutes should be 
taken and the most accurate and informative used. 

All objects bang recorded and reported should be drawn, since this forces the inves¬ 
tigator to look carefully at the object and decide on the shape, nature and meaning of 
every blemish on the object s surface. Objects are three-dimensional and thus, lor all 
objects except drawings and photographs, cross sections through the object or side 
views should always be drawn as well os a front view, c.g. the Coppeigate helmet 
(Figures 1.10 and 1.11). Detailed conventions such as lighting coming from the top 
left, standard forms of shading and for illustrating vessels (sec Figure 6.5) exist for 
drawing archaeological objects (Adkins and Adluns 1989; Griffiths ft jL 1990). 
Conventions akn cast for making technical drawings of machinery, buildings, etc. 
These conventions should be followed, and the techniques appbed where appropriate 
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figure 65 Archaeological illustration of a thirteenth-century ceramic vessd from 
DrysJwyn Castle. Wale* (Drawn by Over Jesaop) 

to a wide range ol hittonc objects. Labelled drawings arc always useful: impressionistic 
sketches (life drawing) randy so. The object should be accurately drawn at an appro* 
pnatc and specified scale. Though there is a real skill in drawing objects well, with a 
little practice and through following conventions, every investigator can draw objects 
reasonably accurately. 

A written report on the objects should be presented using the appropriate technical 
terminology to describe the object. This should include accurate measurements. 
Throughout Europe, SI (metne) units. c.g. millimetres and metirs. should be used. 
Detailed visual analysis. e.g. using FOCUS, should have been undertaken to ensure 
that the investigator has obtained a complete list of the materials used in the construc¬ 
tion of the object, has ascertained the technical names of the vanous parts of the 
object, and established a clear sequence of the object s construction and use. based on 
evidence provided by the object. 

The context from which the object dertves, where know*n, should be described, as 
should the object's history of owncrxhip/ongin. The form of the object should be 
described and cunclatcd with the function of the object and with any existing typo¬ 
logies. The object's date and material culture context should also be discussed. Dating 
may be denved from context, object form and associated typology, scientific dating 
methods, etc. The decorative dements of the object should be described and their 
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derivation discussed. including tlie artistic tradition of which they wtxe a pan. The 
object form and decoration often provide information on the cultural affinities of the 
producer or owner. Materials, technolog)* and artistry of manufacture often indicate 
the wealth or status of owners of the object and the technical development and trade 
networks of the society/penod culture from which the object derives. Comparative 
analogies, arguments and important background information should be supported by 
references. Where the research and analysis have tevcalcd an earlier (original or 
undreayed) object form or decoration that a significantly different from the object’s 
present appearance, it is appropriate to provide a reconstruction drawing/image of the 
earlier form and decoration. 

The object report can vary from a few lines, such as the description of a piece of flint 
in section 1.9, tn a hook complete with CD (M. P. Brown ZOOjla). The length, style 
and level of technical detail and background information will vary, depending on the 
aims of the report, envisaged rradenhip, importance of the object and available 
resources. The format of the report should follow the accrpttd traditions for repotting 
such objc 
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CASE STUDIES 


6.7 Han dynasty lacquered mirror (Ball 1995) 

Rich and powerful individuals of the Chinese Han dynasty (206 BC-AD 220) were 
burled In graves with possessions, such as mirrors, ter use in the afterlife and to signify 
their wealth and high status. These graves were robbed by later generations, and a 
thriving market coBecting artefacts became established in China From the late nine¬ 
teenth century. American and European colectors also began to collect such arte¬ 
facts. High values and a large number of collectors led to the production of fakes. 

A unique bronze mirror. 264 mm in diameter, maximum thickness 115 mm. with 
stghdy convex front and back surfaces, the back decorated with lacquerwork. was 
purchased in 1937 by the notable coBector Sir William Burrell (see Figure 6.6). The 
front of the mirror had traces of a smooth white metal coating. The back was deco¬ 
rated in black lacquer with slightly raised red lacquer figures with white highlights. The 
decoration comprised: 

• an outer ring of serpent design: 

• a circle of twelve figures (six pairs of nearly identical opposing figures): a dragon 
being ridden, a small dragon, a man with a tool or weapon, a man on horseback 
with a ribbon, a man with a tool or weapon and a smai dragon; 

• an inner cirde of six dragons; 

• a final central design of two dragons. 

In the very centre was a simple loop attachment, which photographs indicated had 
been intact In 1937. but by 1995 had corroded away. This loop was origiroiy used to 
support the mirror on an adjustable wooden stand that faced the user when sitting or 
kneeling. 

Form, decoration, depiction 

Mirrors of the earliest types from the Zhou and Shang dynasties (Table 4.1) lave a 
variety of slopes. By the Warring States period and Han dynasties, all mirrors are 
circutar, normaBy 30-250 mm in diameter. In the later Tang dynasty, tebed forms 
become popular (Swallow 1937.14). Warring States Period mirrors are often thin and 
brittle; later Han mirrors are thicker. This circular mirror, at 264 mm. appears to be a 
very large mirror of the Han period. 

Lacquerwork was expensive, a lacquer cup being described as ten times more 
expensive that a bronze cup (Wang 1981 83). Thus, a targe lacquer-decorated mirror 
would have been a very expensive item and would presumably have derived from the 
grave of a member of the imperial family or a wealthy aristocrat 
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figure 6.6 Han dynasty ranor: dettis of materials and manufacture 

(Images courtesy of Marieanne Davy Ball and Glasgow Museums) 
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Mlrron were normally cut from !olld brorue. Written texts inrfcate that mirrors 
were considered symbolc and represented (he light of (he heavens to (he backi of mir¬ 
rors were normally decorated wi(h signs and symbol! representing constellations of 
stars or heavenly deities. The sire of the mirror and the decoration on Its back varied 
dependng on the date of its production (Wang 1982). The presence of (lie simple 
loop at the back of (he mirror and the border design of serpents are both characteris¬ 
tics of early Western Han period (second-first centuries 6C) mirrors such as those 
retrieved from (he tombs at Mawangdui (eg. Wang 1982: Figure 14; Bulling I960: Plate 
3). However, the outer ring of twelve plctornl figures and the inner ring of six figures 
are saniar to (he decoration of (he 'pictorial figures' style, depicting in naturalistic form 
people, beasts and deities, seen in the late Eastern Han penod (second-third centuries 
AD) At this time the central loop was a large hemispherical boss, and the borders had 
either more naturalistic animal forms or patterns. Consequently, (he elements on the 
back of this mirror do not seem to be appropriate. Experts Jessica Rawson (Oxford) 
and Professor Wu Hung (Chicago) suggested that the spatial nature of the design and 
the iconography of this object do not appear appropriate for the period. 

Manufacture 

Lacquer is formed from the sap of the Rhus •emntifero (vemtifluo) tree, which is puri¬ 
fied. concentrated and mixed with a drying oil. e.g. lung oil. and pigments to form 
lacquer. This is painted onto a suitable substrate in many coats, which dry in high- 
humidity conditions. First used in China in tlie Neolithic, c 5000 BC complete lac¬ 
quered objects are recovered from Shang dynasty tombs, e.g. Tatxicun in Gaocheng, 
Hebei province. High-quality tacquerwork. such as that recovered from the tombs, 
eg. Mawangdui in Changsha (Wang 1982 80). was produced during the Han dynasty. 
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with many workshops under direct imperial control. Early lacquer is often coloured 
with charcoal (black) or vermton (red). There are no published examples of lacquer 
decorated mirrors from the Han dynasty. All other examples of Han dynasty mirrors 
are refcef-cast bronze. though many are patinated black (Swallow 1937: 25). 

An X-radipgraph revealed that the metal had. as was normal with almost all 
Chinese copper alloy metalwork, been cast into shape, small bubbles visible in the X- 
ray i rotating the previous molten state of the metal. Marks of a file around the rim 
suggested that flash marks (narrow fringes of metal that solidify between the pans of 
the mould) had been Bed off. There was no design visible on the X-radiograph. Thus, 
uniquely, there was no design cast into the back of the mirror. 

The metal of the rim of the mirror was sampled by drilling. This provided core 
metal for EDXRF analysis and revealed the metal to be a leaded brass. 

Area analysed Cu (%) Zn (%| Pb (X) Sn (%) 

Rim 72.0 15.9 9.4 2.1 

The metal used for making Han dynasty mirrors was a hlgh-tin bronze. Analyses by 
Riederer et of. (1977) and Gettens (1969). also Swallow (1937). instate that only high- 
tin bronzes were used, with typically 20-25 per cent tin. 4.5 per cent lead, and zinc 
present In trace amounts. High-tin bronzes are used for mirror production because 
the bronze, when polished, forms a reflective silvery mirror surface. Though one or 
two low-zinc brass objects (below 9 per cent Zn) have been ascribed to the Han 
dynasty, brass only comes into regular production and use in the later Ming dynasty 
(1368-1643). 

The front surface of the yellow brass metal of the mirror body had been covered 
with a byer of silvery-white metal. In which Bow lines were visible. EDXRF analysis of 
the surface of the mirror revealed copper, zinc and lead from the brass beneath, and 
high levels of tin. Thus, the s*very-whlte metal coating is almost certainly pure tin. 
which has a melting point of 232 "C and can be easfy melted and subsequently polished 
to give a silvery metal surface similar to high-tin bronze alloys, eg. speculum metal. 

Han mirrors have bronze support loops or knobs cast as pan of the object EDXRF 
analysis of a sample from beside the corroded loop at the back of the mirror revealed 
that it was iron. 

A section through a fragment of lacquer, when mounted in casting resin, cut. 
pofcshed and examined under a microscope, revealed a serves of layers: 

• Brawn vamisfi layer 

FTIR analysis indicated that the organic material was paraffin wax. Proteins and 
amines were also detected in the varnish, which may be unidentified colouring 
agents. Examined under a polarized-light microscope, many different pigment 
particles could be observed, chalk, gypsum or barytes, carbon black, possible 
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panicle oI sirolt (a blue glassy pigment present after AD 1S00) and a blue flake 
pigment probably ultramarine. This layer would appear to be a varnish, primarily 
composed of paraffin wax - a material that has only been available for the last 
hundred years - which had a diverse range of pigments added to the varnish to 
give it an aged brownish coloration. 

• White toequerfpomt 

The pigment particles, examined under a polarlted-light microscope, had a 
refractive Index below 1.66. and this corresponds to gypsum. Many were small 
round particles, the normal panicle form of chalk. There were aho coccofiths, 
microscopic fossil microfauna normally found In chalk deposits. S£M with EDX 
analysis facility revested barium, probably the mineral barytes (barium sulphate). 
The lacquer also contained lead. Lead white (lead carbonate) was the most 
widely used white pigment until the mid-twentieth century. This white lacquer 
was pigmented with white lead, chalk, barytes and gypsum. 

• Red lacquer 

SEM with EDX analysis facility revealed that the red lacquer layer was rich In 
barium, probably barytes (barium sulphate) but little else. No trace of vermilion 
(mercury sulphide), the pigment used for colouring lacquer red in the Han 
dynasty, was detected Tests with hydrochloric add and potassium ferrocyanide 
indicated that Iron oxide, frequently used as a red cotoiant was not present 
Under the microscope a sample melted in a holding resin 'Melt Mount" suggested 
the pigment could be organic, ejj. "dragon's blood", a natural red resin. The red 
lacquer thus has both organic and inorganic properties, the red coloration is 
probably principally due to dyed partides of barytes (barium sulphate). 

• Block kicquer 

SEM with EDX analysis facility revealed that the black lacquer layer was rich in 
calcium and silica. Under a pobraed-fcght microscope, many inert pigment parti¬ 
cles. which probably Included anhydrite of gypsum (calcium stdphaie). chafc 
(calcium carbonate), wtiherile (barium carbonate) and barytes (barlixn sulphate) 
as well as silicates, were leen. The principal colouring particles in this bbdc 
txequer layer were carbon fragments 

• Upp« five ground 

This had a fine texture with very fcttie pigment, suggesting that it was a siring layer 
to seal the coarse ground before the appfccabon of the lacquer layers. SEM with 
EDX analysis facility revealed that the fine ground contained lead, probably lead 
white (lead carbonate), and calcium, probably gypsum (calcium sulphate). 

• Loner coarse ground 

Visual analysis under a microscope suggested that the layer had a coarse texture 
with general brown-grey coloration with flecks of red and white pigment. This 
appears to be a levelling layer, a base or groiaid to support the upper lacquer 
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layer*. SEM with EDX analysis fadtty revealed aluminium and *4con. indicating 
the presence of day* (alumino-silicate*). XRD analyti* revealed that crystalne 
minerals present in die ground Included quartz and the clay minerals kaolin and 
IlliWmica. 

The lack of evidence for the slowly built-up layer structure suggests that this 
lacquer wai not applied in traditional licfjid form The fact that the red Lacquer figures 
are lifting away from the black background in a number of places and the high mineral 
content suggest the laequerwork was made as a stiff paste, rded Into a thin layer and 
applied The black lacquer was applied onto the day-rich ground layers, which had 
built up the back of die mirror into a convex slope. The red lacquer lines and figures 
were then cut out and placed on top of the black lacquer layer and smoothed down. 
Brushmarks in the white paintllacquer would suggest that this was subsequently 
painted onto the red figures, using a brush, to create the highlights. 

Conclusion 

If buried, the day-rich ground would have absorbed water, expanded and pushed of! 
die remaining laciyjer. Consequently, this mirror has never been exposed to burial in 
damp soil Features such as: 


the use of brass rather than bronze 

the use of dn to create a sihery front surface 

the use of a lake (dyed mineral) pigment rather dian vermilion to 
lacquer 

the lacquer decoration of a mirror 

the use of quickly created mineral-rich paste laequerwork decoration 
the mixture of features from early and Lite Han mirrors 


red 


are all unparalleled for d»s period and indicate drat die object being examined Is a 
fake. It was probably made in the late nineteenth or early twentieth century to meet 
die demand from collectors. It is probable that die varnish hyer. which contains 
paraffin wax and post-AD 1500 pigments, was applied at the same time the fake was 
made. There would be no need to colour the varnish if It were being used as a preser¬ 
vative measure, but die re would be if it were being made to look yellowed with age as 
part of the faking process. 


6.8 Durham Cathedral door (Caplc 1999) 

Following the creation of the Norman Romanesqie cadvedral of 1093-1133 (Jarret 
and Mason 1995) there were further substantial phases of building of the cathedral. 
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with the late twelfth-century construction of the Galilee Chapel by Bishop Hugh le 
Puiset The rebuilding of the east end of the church as the Chapel of the Nine Altars 
was completed by Bishop Bek in the 1280s. whilst in the fourteenth century there 
were the several additions to the cathedral’s fabric by Bishop Hatfield The Reforma¬ 
tion brought considerable removal of decorative material from the church, whilst the 
Gvil War led to Invasion by the Scot! who. In 1 MO. destroyed the cathedral’s font and 
lu cover (Roberts 1994). In 1650-1 Crons we* kept three thousand Scottish prisoners 
In the cathedral over the winter, who are believed to have burnt many of the cathe- 
dial’s wooden fixtures and fittings. Following the Restoration the cathedral was 
enthusiastically restored by Bishop Cosln. with the addition of wooden fixtures such 
as the font cover (1663) and the choir stalls (1665) (Roberts 1994). These events raise 
doubts that the original doors of the twelfth century would have surrrved Intact to the 
present day. 

In 1991 the removal of Victorian louvres and the restoration of the vertical plank 
form erf the cathedral's north door (see Figure 6.7) necessitated the cutting of several 
of the north door planks and enabled a thorough investigation of the doors to be 
ixidertaken. 

Monufocture 

The north and south doors of Durham Cathedral have live form of two leaves or 
wings, both composed of wooden planks. The wood of the door was identified as oak 
(Quercm spp ). the major wood used for constructional purposes such as doors, 
doors, roofs etc in the medieval period. As was normal for high-quality medieval 
joinery, all traces of the soft sapwood had been removed from the planks: only the 
more sturdy, rot-resistant, heartwood was used Plank doors are known from Iron 
Age sites such as Glastonbury Lake Village (Crossley 1951) and continue to the 
present day. 

The leaves of the north door of Durham Cathedral are composed of a series of 
substantial planks which have grooves or mortices cut into their sides, into which arc 
slotted free longues or tenons, separate long thin strips erf wood, which rixi the length 
of live plank The leaf of each door Is composed of four or five planks, with three or 
four free tenons. Three thin tapering horizontal ledges are present on the back of the 
door to hold the vertical planks together. The ledges are roughly semi-drtular In 
cross section and are attadied to live planks by sliding them into shallow dove-tailed 
grooves which have been cut across the full width of the back of each door plank (see 
Figure 67. door cross section). These 'wedged' ledges hold the door planks firmly In 
position without any need for nails, creating a door that is thinner and lighter than 
other medieval doors. The use of the countersunk wedged ledges’ Is paralleled by 
Hewett (I960.1982) In the doors of Eastwood, Heybridge and Bmstead churches In 
Essex, all of which are believed to date from the later half of the twelfth century, and In 
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The north doers of Durham cachedaJ are constructed of luge oak planks fastened together 
wtth floating tenons (a) and wotfeed ledges. Phoco^aphs of the cross sections through the 
pfanks enabled them to be dated dev±ochrxr*k> 0 afy (b) Sir^ci (a) were removed and 
subjea to radoarben dttuv |c). Ths established an early cwetfdvceno^y date for the 
constructor of the doors, when photographed t\ raking l^vc. the north doors (d) revealed 
a pactcr n erf old natts and raised ridges created by the presence of iron strapper*, which 
or^raly decorated the front of the door. The was am tar to, but a dfferer* pattern from, 
the eon strap*ortc *h*h currency decorates the south door of the cathedral («). 


figure 6.7 North doors of Durham Cathedral: details of materofa and manufacture 
(Images from Caple 1999) 
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Q Dendrochronctotfy 

South door soqoence best (K (t • Ml) with Cartsle whence. *ruJ rtnj AD 

10*4. Including an alteco for sapwood. a fell date of AD 10**-1134 Is 

North door science. best It (t * 5.S*) with Carlisle sequence with rlrgs 
teadn* to a Aral ring from AO 10*4 Mjdnf An allowance for aapwood. a fed 
date of AD 10**-11M is likely. 

11 


■ ^ 1 

fUd oca/bon 

Sooth door west lead pUrk 1 sample Si (OxA-40W) 
South door, west teat pferfc 1 sample $2 (OxA-41**) 
North door east lead ptarJt 4. sarnie N1 (OxA-4100) 
North door east tea/, pUrk 4. sam^e N2 (OxA-4101) 

11*01 70 /tsars BT 
1070145 years W* 
*O0l7OytArsBT 
12QSl 70 years BT 





a door of eleventh-twelfth century date from Westminster Abbey (Hewett 1980; 
Geddes. personal communication). Hewett (1980.1985) givei no other example! of 
doors made with free tenons running the length of the planks, though short free 
tenons are uied to join planks edge to edge on doors such as those of Kempley 
Church, which arc dated to e. 1100. The south door of Durham Cathedral is made in 
exactly the same manner as the north door, though with smaller planks. Almost all 
doors from the later medieval and post-medeval period have V-edge notched ptinks 
and substantial horizontal ledges or cross-bracing nailed into place (Hewett 1980; 
Ciossiey 1951). Such doors are quicker to create, require far less carpentry skill to 
make, and are thicker and heavier than wedged-ledge and free-tenon doors. 


Decoration 

The south (monks') door is covered with iron strapwork (see Figure 6.7) naifed onto 
the door, which Geddes suggests, on the basis of the swaged profiles for die strap- 
wot*, the design and decoration of the scroll and the decorative form of the hinges, 
was probably of late twelfth-century date and the work of Bishop le Puiset (Geddes 
1980). This may have replaced thinner, plainer, earlier twelfth-century strapwork 
(Geddes. personal communication). This strapwork undoubtedly improved the rigid¬ 
ity of the door and may have been an Integral structural element of the thin, wedged- 
ledge and free-tenon doors, as well as a decorative element. The presence of 
occasional iron nail shanks in the north door and traces of raised patterns in the 
door's surface (see figure 6.7) indicates that it too origiroly was covered in iron 
strapwork. It was removed before the vertical raised moulding was attached. Three 
short pieces of thin iron bar. present beneath the raised edge moulding on the west 
side of the west leaf of the north door, may be all that remains of the original 
strapwork on die nordi door. 

The hinges on the south door are described as 'crarked band and gudgeon hinges' 
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figure 6.8 North door* of Durham Cathedral: details of materob and manufacture 
(images from Caple 1 999) 
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(Emery, perioral communication). They form part of the decorative strapworfc 
affixed to the front of the door and are bent through ninety degrees In order that the 
henge loop a at the back of the door, so that the door hinge is protected and yet can 
swing freely. The present hinges on the north door are at the back of the door and 
thus cannot have been part of any decorative strap work scheme, and consequently 
are not the onpnal lunges. 

On the front of the north door, smaler raised vertical moJdings of wood were 
added for decorative effect and to cover some of the long vertical jointing between 
the planks, so making the door more waterproof- A similar raised mouldmg, of slightly 
wider form, was added to frame the outer edge of the door. These vertical and edge 
framing mouldings are a common decorative and functional device of the hie medeval 
period, often added to earlier doors, as is the case for the north doors of Wells 
Cathedral (Hewett 1985) The vertical moulding was sampled and identified as pine 
(Pmin spp.). P*ie was rarely used In the high medieval period, since it was scarce In 
England, but by the late medieval period it was imported from Scandinavia and the 
Baltic. These verocal motidings mark a second phase of construction activity, possibly 
work undertaken by Bishop Cosin in the refurbishment of the church In die seven¬ 
teenth century. 

A small wicket door known as the eye of the needle - has been cut into the east leaf 
of die north door (see figure 6.7). It is framed and edged by the raised moulding and 
his two vertical raised mouldings dividing the door surface, h appears likely that the 
wicket door was created at the same time as the moulding was appfced to the rest of 



Tht paint samples <i. b. t) show the 
sequence of painted decoration cat 
Oit laOiodrjl doev The ha dot On 
fuO sequence Is sem on samples from 
On verticil pne dccorat-ve mouidry 
uruo probably *MM in chi 
seventeenth cenory. is —Hi as on 
□it ink pUnk of the docv. indicates 
thu the punt byers probably run 
from the seventeenth to the 
rwuiMch cenory. The brorae 
iwuiy ring (d) a a One piece of 
Romanesque art. probably a local 
cisbne because of Its idiosyncratic 
form The eye sockets have been 
damaged, prutobfy because they 
cvsgMly contained glass or frewel 
eyes, prised out shrug the 
Reformation 





236 Objects 


the door. To aid access, the sill was lowered in both the nineteenth and twentieth 
centuries (Curry, personal communication). 

In the centre right of the west leaf of the north door is a knocker', cast In leaded tin 
bronze (10 per cent tin), in the term of a cat’s head with pointed ears and a sur- 
roundkig mane (see Figure 68). h has a ring gripped in its |aws. In the absence of a 
knocker plate, this was almost certainly a sanctuary ring (Geddes 1982). The form of 
the beast’s head is similar to those depicted on a roundel and miniature corbel from 
Canterbury (1190). and from those fortrang the feet of bronze candlesticks in Milan 
(1200) and Rheims (1125-50). Al are probably derived from cat-like beasts illustrated 
in earlier manuscripts, e.g. an eleventh-century manuscript from Carilef. Normandy. A 
literary reference to a different arrangement of door furniture In 1152-3 led Geddes 
(1982) to suggest that this sanctuary ring was commissioned and placed on the north 
door by Bishop Hugh le Puiset, c. 1175, when it became the principal entrance to the 
cathedral following the construction of the Galilee Chapel. 

Two samples of paint from the oak phnks of the north door and one sample from 
the pine moulding were obtained and mounted for paint cross-sectional analysis 
(section 3.11) (see Figure 6.8). 


• The full range of paint layers was seen in the sections above the oak and above 
the pine, thus the door was painted after the pine moulding was added. 

• The surface of the oak wood appeared dark and old. possibly even stained, and 
appeared to be of some antiquity (Darrah. personal communication). The pine 
and die paint layers generally appear younger and fresher in cross section and 
were probably added to the weathered surface of an earfcer oak door. 

• A series of layers are sdenbfbbie In the paint most though not all were distin¬ 
guishable In every section: 

• wax or varnish 

• black-brown paint 

• brown paint 

• brown paint (red ochre and carbon black particles are identifiable) 

• thin brown 

• white (probably white lead) 

• black 

• wood substrate (oak/pine). 

• The wax/varnish coot is extremely degraded. m*y with age its loss of transpar¬ 
ency is leading to the greying appearance of the door at present It was probably 
applied in the twentieth century to protect and weatherproof the door. 

• The brown layers have coalesced and there are probably many thinner layers 
within these thick layers. The colour of the north door In recent decades has 
clearly been black or dark brown: carbon black and red ochre were mixed. 
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probably to simulate a dark oak coloration. Such colouring schemes would 
suggest a hie eighteenth- or nineteenth-century date far this phase of the paint¬ 
work (Larson, personal communication). 

• The white and thin brown paint hyers may indicate that at some point in the past 
the door was painted in a mock wood scheme - white background with variable 
brown streaking or perhaps a red and white pattern design. 

• The small number ol paint layers does not suggest a painted scheme of great 
antiquity, nor does the comhtion of the paint (Darrah. personal corrmunication). 
The present paint layers are almost certainly post-medieval and are most prob¬ 
ably the paint coatings of the eighteenth to twentieth centuries If the door were, 
as was previously suggested, repaired in the seventeenth century as part of the 
work of Bishop Cosin and the vertical pine mouldings were applied, then the first 
hyers of paint could have been applied. 


Use 

The sanctuary 'knocker' has flanges behind the eye sockets, which ImScate that there 
were originally glass, gem or stone eyes’ in the sockets. These had been removed at 
tome point in the past, probably in 1530. when, as part of the distortion of the 
monasteries, the King's Commissioners came to Durham Cathedral to remove all Its 
precious metah and valuables (Geddes 1982). There is a hole In die forehead of the 
beast, the result of deliberate damage of unknown date, whilst the sanctuary ring has 
been broken and repaired at least once during its working life. 

The central planks of the north door which form the edges of leaves are different 
from the other planks in the door since they: 

• are bowed and distorted: 

• have repairs In the form of pieces added at the top of the plank (see Figure 6.7); 

• have nails attaching these pbnks to two of the three ledges. 

These features indicate that these two planks have at one time or another been 
wrenched off the door. This resulted in dse splitting, loss and damage to the edges of 
the adjoining plank partially exposing the free tenon between the planks. The most 
likely period for such extensive itimage to these phnks is the seventeenth century and 
dse OvJ War disturbance. It is possible that dse doors were repaired as part of the 
work of Bishop Cosin. There are two iron cramps on the back of each leaf of dse north 
door, whose purpose is clearly to hold the existing planks In compression. These 
cramps were applied after die outer door plank was repaired to prevent the loosening 
of dse original ledge and phnk joints. 

From historic records and archaeological excavation, it appears that In dse 1780s 
Nicholson removed die north porch and remodelled the north doorway (Geddes 
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19B2, Came 1996). This would have exposed the door to greater weathering and 
consequendy Increased the need to repaint it 

The wear on the edges of the leaves of the door, the wicket gate and the sanctuary 
ring attest the constant use of this entrance over many years, whilst the replacement 
of the sanctuary nng with a replica In the late 1970s InrScates the value die original had 
acquired, and its perceived vulnerability by die late twentieth century. 


Dating 

Dendrochronology 

The 1991 repair work enabled sections through the planks at either end of each leaf of 
the door to be planed, polished, photographed and dendrochronologically dated 
(section 6.2) (Baillie 1995. Caple 1999). The initial results indicated that al four planks 
from the north door were probably from die same tree, but failed to give a good 
match to any master chronology. Since a small wicket door, which cut through the 
planks of the south door, west leaf, already existed, it was also poss&le to plane, 
pofcsh. photograph and dendrochronologicaly date the planks of this door. The 
growth ring data revealed. 

• Al four planks from the soudi door were probably from the same tree, and it Is 
likely that al seventeen of the 5-6 m high planks from die north and south doors 
derive from a single substantial straight oak tree. 

• The ring patterns of the planks of die doors could be combined to form a ring 
sequence of 160 to 192 years that could be cross-dated definitively with two 
me&eval oak chronologies (giving t = 6.46 against Carlisle and t = 5.05 against East 
Midlands), with an end date of AO 1094. Adding an allowance for sapwood of 15- 
50 rings (Hlllam et of. 1987) suggests a felling date In the range 1109-44 for the 
timber toed to make die Durham Cathedral doors. 


Radiocarbon doting 

Samples (9 mm in diameter and 17 mm in length) of solid oak wood were obtained, 
from the cross sections of die exposed planks. using a high-speed router (see Figure 
6.7). The samples were submitted to the Oxford Radiocarbon Accelerator laboratory 
for AMS dating (section 6.2) (Hedges et al. 1989) and the dates were pubhihed in the 
Archaeometry Datelist 20 (Hedges et al 1995). 


South door, west leaf, plank 2. sample SI (OxA-4098) 
South door, west loaf, plank 2. simple S2 (OxA-4199) 
North door, east leaf, plan* 4. sample N1 (OxA-tlOO) 
North door, east leaf, plank 4. sample N2 (OxA-4101) 


1190 1 70 years BP 
1070165 years BP 
900 1 70 years BP 
1205 1 70 years BP 
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The dates were calibrated using the program OxCal 2.18 (Brook Ramsey 1995). 
Further calculation enabled the date ranges to become more focused, since the two 
radiocarbon dates from each plank were a known number of annual growth rings, it a 
known number of years apart. The best estimate for the outer ring of plank 2 from the 
west leaf of the south door is 869-1073 (or slightly later). The best estimate for the 
outer ring of plank 4 from the east leaf of the north door is 935-1094. These arc 
entirely consistent with the dendrochronological dates from the Queen s University 
Laboratory. 

Conclusion 

The dendrochronology and radiocarbon dating unequivocally ImScates that both the 
north and south doors of Durham Cathedral are of early twelfth-century construc¬ 
tion. This slrgie giant oak tree, felled between 1109 and 1144. most probably in the 
1120 s, was probably split to form planks and seasoned before it was assembled Into a 
door and installed in the cathedral during the final phases of the construction of the 
rave, which occurred between 1128 and 1133. The use of the Boating-tenon and 
wedged-ledge construction gave the door lightness and strength Either when con¬ 
structed or shortly afterwards, the application of Iron strapwork to the exterior of 
the doors increased their strength and beauty. A large cast brorue sanctuary ring was 
added to the north door when it became the principal entrance to the cathedral. Later 
use. in particular the vicissitudes of the seventeenth century, led to damage to the 
door, particiiarly the planking at the edges of the leaves. Subsequent refurbishment 
led to the removal of the strapwork. the application of vertical pine moulding strips 
and possibly a redfbrown and white external paint coating to the front of the door. 
Iron cramps, cross-bracing and new hinges were added to the back of the door. 
Wicket gates were cut Into both the north and south doors at this or a later period. 
Subsequent centuries saw the occasional repainting of the cathedral's north door to a 
more sombre brown, and later black, colour. In the twentieth century a protective 
coat of wax or varnish was applied. 
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